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^= (54) Title: NOVEL METHOD OF ASSAYING NUCLEIC ACID 

j| (54) mjinzft-. ^m<nmmm^.f5^ 

(57) Abstract: A complex sample frequently contains a substance inhibiting PCR. A novel method of assaying a nucleic acid 
whereby a specific gene (hereinafter referred to as the target gene) in such a sample containing at least one target nucleic acid can 
be accurately and quickly detected and quantified by the real time quantitative PCR. This method comprises adding a nucleic acid 
(an internal standard nucleic acid) having a partial mutation in the base sequence of the target nucleic acid at a known concentration 
to an assay system, further adding a target nucleic acid probe specifically hybridizable with the target nucleic acid and an internal 

\£ standard nucleic acid probe specifically hybridizable with the internal standard nucleic acid to the assay system, performing PCR, 
simultaneously assaying the target nucleic acid and the internal standard nucleic acid, and determining the concentration of the target 

G\ nucleic acid from the concentration of the internal nucleic acid thus measured. 
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(1) FRET (fluorescence energy transfer) SrfJffl L 7" n — ^ 

^rffl 5 (Morrison et al.,Anal. Biochem. , vol. 183, 231-244, 198 
9;Mergney et al. , Nucleic acid Res. , vol. 22, 920-928, 1994 ; Tyagi et 
5 al. .Nature Biotech. , vol. 14, 303-308, 1996 ; IfeffiW- 10-26 270 
O ; 1 0- 8 4 9 8 3 ^) N 

10 =i tT — WL&Mfeir&JoW; (KURATA et al., Nucleic acids Research, 20 
01, vol. 29, No. 6 e34) „ 

t7^iry^-/n-^ (^^ ^ ai - t ^ 9 & 6 „ ) } m 

nrvN^o 

25 R&«^«as-££m:v^:6§-a-;as#v^ #i;y7;^^^^-^!J ^i/^: 
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io 3te-^£&ffi • so^-r^fcfe^si^:^ (pcRm pr/^-fA^i 
20 ^ftv^rt^iifc-efcs,, 

=f*? Is*?- b~ (DNA) &-a-j£i-5 — *ri^v^ 0 Ua>L&tfS£>> 1 

iI5-^t5^$li 1 0 0 % T? fi # Wc % ^- V ? u*?- K<£>:& 
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^ KO^/fcWIt&fcRBIM^ -fi£#JK^ l 0 om.m (£*T, bpH^o ) 

BB^jsrWi-s^-y u^-^- w&i&tfmJm-t z> tab, m&ttftmWi 
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^|g^#b(ix Strl5 2) OKURATA et aKDjjfe (KURATA et al. , Nuc 
leic acids Research, 2001, vol. 29, No. 6 e34)£rffl^T, tfc 8* L 

w,*:, tes^ia^j^-rs Ax-a-^^n^c 5 0 b p&,±<D-*m* 

15 t)CT$)5 0 

r-feoT. MJ&mm (mftmm) k^j^v y^xts - t \zx «j. & 
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io ^^u — ■^(D'gyt*^ ? * (d, ^-r -f v #4 if — i/ s yiii^fctt 
i) ft&mm&&&. Mfo-rzmm^v-zfk^^yv yj-e—fa > 

5) ft&mmmmte, m— (dt°? ^ ^-*m\<^xm&}mmkmm^mm 
25 zm&m3i mmfti®mm&myv~7&.Tt£<D!&m<D'pti:<ki> 
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k m ^ £ h x v * s ^ #j ^ & 7° a - x sl rj / x ^ §p ^ m m m x * - x 
20 &m^z>m#m i~3 (Dfsrti^ i ^fem^^gmsy^ifco 

[ff*^ 5] ^ift^IfcXn-X&tf/Xfi^^^^ifcXn-Xa^ 
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^ - O ^-fbX W:3E<fb -7- * 5 t> <^»o 

3 ) —SO K"7" — — $ ttfc — S©t y * U^"^ K*»fe 
Kt-^n-y s &t>*— « (D 7 7 i? 7° — — o~el^$ 

7*y *w i?— v" 3 vhu^t% Kt-fei&^r^-ty^ 

t?. >tt^^^<h^-r ^y ^xtsr^ia 19 N ^-r 7*y -t?— > 9 

^fttf^tr, K^~ — fe^.R.t)*7 7-lr7 B 7--£,fft<7>1£3fe3r^ 7 * 7-<D^fc 

20 £8*;fe«&fc::m>T*tj£:stfifefc:'>>r 7*y t s^^n-y 

H^-f 7*y TV XLtjtmo^I£^& 1 U 3MS^ftL-C, 
25 l&o 
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^hu^-C\ KT--£,fSt;&.tfT^ ir^*— £, Iff ft ^ 7 * ^-O^-fb 
5 xte^fbS^Wr-^^fts <b o -e o -c . 

15 O^H^fr&M^Sfco 

20 K*i*£-fr5„ 

25 SifSiJgSS: 1 irH-ffc-rSo ) > G (i/T = v) £ t> l 
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— ^(DF^gp^^^g!^, 2 ~ 1 0 Offing 1 ^KUBfcOSHtfjgE 

m^^t, 3ejc n $^ ft^is 2 ~ i o ©fima* i JSK3B«&tf> 

25 mmwKDmto&nst<om8z&^<t± = t'-&&mj£-fz>z.t&&mt 
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-t z> m & (o m & si fcif feo 

7 7 7- — SrWJfcU H MS 7 7 7 — IK o 

15 [»*jsi3] mmmmft&iz- x «? „ fst^js 2 ~ 1 0 ^{srtL^ 1 jsk 

20 o — Z7ti*'^4 7* y TV X LT i: # <D Rfo ^ <^ 1£ ft * -Y 7 7 7 — 

3&L< fitt^fe^^^Tt^r^ 7 7 7— , &tf«&#E»^L< l±it*ggl#J 

£ rtSP^2p^[g£7*n — 7**5/n^ 7U^^XLT^5^ <£>SJ&^<E>i& 
l*t7^-fU «^5tfem^^7t^r^7 7 7-^aO^L-C, 

25 B&^-^b^^^^^77^-osd^<D^/>^^maiuT. 
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LAMP^l NASBA^I, RCA^ft, TAMAjft, L C R % 

5 ife^ra^^o^fe^fcsft*^ ii~i3 (Dfathfr i js^ies^^^ 
[»#jsi 5] p crwmpcr^k ftyw^A 

HI Lfc t % (DfrfoWtCDigft* -Y 7 ? (DMfcmz £ 5 *«je 
[ft &m 1 8] IS^^I 1-10 <D{*S%hfr 1 3St3lf2«0^^>£raiJ^i-S 

25 ^Sfcxte/Rtfti^'S ii~i5 ©firtta* i Jgi-ism©^^£:if 
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Z>Jj8zXn/R&%l*m 1 6&tfKl 7 KfB«®7 !f -*#tt : #ifc*:/B 

cif*jsi9] it mm i ~ i o (D<*i*ifr i js^iem^^^sra'j^i's 
5 ^r&x(4/s.r>*ts*^ ii~i5 ^^n^ i m^mMwmm&mm-t 

cis*^2o] m#m2iz : &® l <Dftnmmm®i. m^i. 3~io 

&mikm*m7£-tz ^ t t> . i»*js i ~ i 5 . ts*^ 1 sxii 1 9 
20 ci»*Ji2i] it^Ji 1 . 3 ~ 1 0 <D'pt£ < t hwftfr 1 m\zmm<v 
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i 8xit i 9 ofsrtL^ i m.izmm.(Djjm*mMx*z s <t 5 k u 

121 fcifBttOT*'^ * Sr/SV^Tff 1-10, ft 1 8 % JLi-X 1 
5 9 (Dtttifr l JS^IBm^^&^^ife-^# 5 J: 5 m Ufcl t ^#m-r^> 

10 -C# -5 J; 5 I- bfcx^-T * (DNAf^) ^rfflV^tt^^ 2 1 ^lam 

igffi£*#fc:&3 «£ 5 tffl«»«S$il#5f^'f^ (DNAf y^) -C 
15 *>5 ?rlt*3l2 1 3Ui 2 3 {zmm^y^^^C 

cst^ 2 5] sf3fcJi i~i9 ofsrtt^ i m.Kmm.(Dj?&*nm-r z 
m 2 5 ^ia*^aij5£i£g„ 

20 [ffsfcJS 2 7] S»*«l 6-1 9^IB«©r-^»«f*ife©jaSS:x 

[ft*^2 8] tit3fcJS2 7 fcSBfcOa > t 0 ^-^^Sinr^^l5^^ft: 
^m^iiA/fclt^JS 2 5 3U3 2 6 KfB«<Z>8!l ^^tto 
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im&mz o] &m<Dmm*m-rz AJL-et&zntc 5 0 b P j^±<z>- 

2 ) iffi3BO;&»ofrfcfflJ£:£ifcte:# igKfflv^ r t <DX% ZftUMmm 

15 m (^iBbfco ) . x> 

20 5) B^rls*:^w^)^^^ff^^l!l^^■fe^-0Ji^-fflv^s r t (dx*% 
^^^^^o^s^u< .» a t e -%L&mj£-fz>mmjj&: &&&&&& 

25 ^?&^oVNTtt^|BUfc 0 ) x Xv 
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9) ^^B^^jfe^lUfe-t-^fc^^SfJ^^fi. X. 

1 2) ^SOiB^J^#-t-5 AX^^^tLfc 5 0 b pKiO-*|©t!) 
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m2mu, mmmm. cate^ (wild type) ) xfcrtapsnp&ife (nec 

lg&Sflte^ (mutated type) ) tiTO^D-y (NECB-24) 
a : :/ 7 > # 

b : flffiffiip&S (neclfESSjte^ (mutated type) ) 
c : mmmm. (neclitfe^ 1 (wild type) ) 
7u — 7 : iWitya- ^NECB-24 
i3itt t ^W^m (neclitfe^ (wild type) ) Xteft&imm&m. 
(necmmmmfcT (mutated type) ) t fHmmmm&7 o - 7 (NECM 

b-24) t©/w 7o y-tv-zsa >m (mmmmzru-'jm&m <dm 

l§S ffi $^ o 

a : 7 =7 > 9 

b : F*ggflg&2p^& (necl&SMite^ (mutated type) ) 
c : m&}&Wl (neclit^T (wild type) ) 
7 O - 7 : ^ gP^^fem y O - ^NECMB-24 

&«l§»IttS PCR©'J7;^'fA : El^"J>^ t 
Blank : #lgi$C$? 0 

-«- i : i , mwmm. : ftBmmmmom&tttf 1 : 1 
-^-4:i. : ft&mmmmv>m&it& 4 •. 1 

-3K- 1:0, &&imm : rt*»SUiS*m<BiB^Jt?&* 1 : 0 

-•-2:1, mwmm : rtffi«*p«»©iB£jt# 2 : 1 




6:1, mmmm 

8:1, JHWgCIl 



rtSP^2p^m^)ig^lt^ 6 : 1 



# it ffi IK (3DHJ26) 
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Blank : mm&Wt 0 



1 

2 

-a- 0 

-O- 8 



i » sn& 
1 , ffiftlft 

0 , { 

1 , I 



i , mmm 



fom&mmwtom&ttw 8 : i 



a : ±mun^mm^nx^fSi^mmmiz^if?>^mD n a^s 

K&tt^ P CRC'J 7j^-f At^^ U 
B : ACloXtli. 
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mm&m necim.B^-<o a &t>*b yn- y h-tz p c ri 

ft7 0 0J. 

^lO^fi. Nec-donor<tNECB-24 acceptor (D 7° n — :/-fc y h <D F*9 Stf 

Hi l®te N Nec-donori: NECMB-24 acceptor^ 7° D — y h <£> ft 
^^2pjte^<tneclite^jc:^-i-^^g|ftj^ 0 
$& 12 0 fit. it*sB«oM^^®!i: rtgP^2p^^O^Sit^*r-T5. ^ 

io ^(D'gft&mmtom t <Dmmm 0 

mi 3Sfi. NECMB-24 beacon^ ft gp^ipitfc^ £ neclitfcT- \Z Mi" 
^1 4|Htt, NECMB-24 beaconO ^ gB$l*PiHS ^ <t nec litfc^ f£ *J--f 

ft) o 

^1 6Eitt N NECB-23 LkUP<Dft&mmm.fc+ tnecim.fc + i'tt-tZffi 
20 gff&iHo 

Ml 7@li, NECB-23 LkUPCDftUmmm.fe* knecimfe + \Z.M-fZ>M 

n w & hi 5 fc # <z> § & <o i& m 
25 \^^mm(DMm&mif x*mw&jzKmm^wtw-rz>o 
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mm-^^-yt v^„ ) -c&o-c, 2*^^ {ihk/^ -f v 

-so, %£&mm$B.<Dfti®Mmmm (i*u< tt^iai-s. ) 
mmzifczft^x. mmmmy'n-T' km&}mmt<D^4 yj-e- 

5 tMRjg; © $J ^^-fe T? h Z> . 
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£ kfc:* --fiE&^Efll&W"*- 5 5 0 b p J£L_b — U igf^AI 

^> ft*4LM^. it^^^L< tti&fc^X^ *£»3&3gL< tt»£4fc 

T.^mx-—m&}iz.$im & tlx z> mm t m cn$iT-$>z> 0 
*%&miz&^Tn, ? ?-tn, igyt&m, ^ytm^, i&yt 

10 ^5t^*i:B&^i-Sc ) o 
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Rt;/XllIS©IS4tl©RNAt) L< ttitfc^D NA<D*!£^) K*i 

5 NA. RNA. P N A > ^" y sf^ V tf?J* * ^ K (oligodeoxy 

ribonucleotides) „ Vtf K (oligoribonucleotides) 

mmt LT2' -0.-*?vW(Me)RNAt£&W^i-5r 

i) ftummmmn, mmmm&, ^mmmm^^-^t^^^]} 
^o^yN-r^y ^xi, m&)mm7a~-7 t^-i 7v ^xu^s 

25 10. «Fl:^L<ttl-6fiTfc5. *LTiitt3U±#iiillE©*UEE 
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io -c^v i/(D%i%ib. ^mm\*< nftu l-cv>§ (^<nac 

20 S9fc-efc5„ 
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set-. mmmmnRxfimmn<Dm&mm7!>m7£mKft&^%m&iz& 

fe*tf*l|M::&fcofc^n— :/&0!|fc:iS»f 5: <t tfX%Z 0 (b) /a- 

<kju±mk**fflj£-tz>) tit, —m^mf^k. ^j^y ^-rif-v- 
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25 

-zfRzt/xteftnmmmmy a commit strot-fe^o 

25 1) ^W^^^n-^^Ut/XtirtgU^Sp^^^n-^'iS, 



WO 03/089669 PCT/JP03/05H8 

26 

5 ^^^^^^yN-i' ~? y ?4 xutv^ £ # tt^-r ;/ y y-r -if- 3 > 

2) SfflBl) roiTO/P-^M/Xlirt^?M^n-^\ 

io (i) Kt-fiii w^-feifii^fc-aciM^n 

(3) Kt- fem— o-C#^$tLfe— i©^- y =f:s * u^-^ K*> 
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^k/w :/y *w xLfc^tt^tfflts^b i \^3m.mmtt 

T. ^^©Ilfi^lJCG (^T^>-) ^/>^<H lIim5 
:/ <Z> & £ MB ^IJ 365 n H £ *t T V ^ -5 „ 
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5 $ttt^5, 

i ^v^l 3 mmmtix (fiu Mf^s&i tti-tts. ) > 
io (5) mmmmy**—7&mm*t%&^&\,^xmttmm^^'< y*y 

6) Miss) (DMMmm^v-^Rvt/xteftnmwmmyv-ytiK 

15 3' *«©y#-^^t<|j:ft^v'y#^^^)3' j^m^TK^S, X 

25 m<Dftnmmm&7v-y&mffivx\,^z&ft&m(D&%kft&7!>K 
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I . ^r^D^fe(D#»J 

10 tiZ t><£>"Cfi&v^ 0 

A) : 

(1) Morrison £> (Djjfe (Morrison et al. , Anal. Biochem. , 183 : 231-24 
4, 1989) X'ftmZthZJjm 

z*iDNA^^Mit§t©t\ -mommy*— zf*m^z> 

o©W#6*^»»3*bTV^»£\ filiate 3' *$&g15<£tfS-otf>1i:ft 

Z (donor) fe^ ( y tJn — ^ — (reporter) felt £ t> P» £ 6 o ) 

20 -C. I^©'f)©li7^t7'^- (acceptor) ( ^ ^ -\r — (quencher) 

-^✓W y K^^&Sr^J&LTV^ ^ # F R ET^fi^ffl 
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^^mmtmRum^m^mM^n^mm^mm^itm-t^^x, *t 

(2) Mergney h CDjjfe (Mergney et al. , Nucleic acid Res. , 22:920- 
15 928,1994) Xttm is tl Z> Jjfe 

20 3 ' ^^{tL^mm^tix^^> 0 Y-)---&m\±T ? j k7*-&m\^m 

^L.yti:#fi % £ft<Di&ft%?tt&mtbz> 0 r ? -t7 * -&mn? =^^?- 
•Y—&mt i>wztiz> 0 ~m(D7* — 7&*tfcmmic^-c 7v y^c xl 
25 titz, — ^(o 7n—7 (D^mm^^^UitLtm^ (07^-7 (o^mm 
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m&m.mm®.ffi& 1 ~ 9 m.mmtLxwizfu — y# fc'W -? y 

J£ ^ S!l ^ ^ MI f i ml IE M o r r i s o n <D &t t m Wk X $> 5 „ 
(3) If-^y (molecular beacon) Jjfe (Tyagi et al. , Nature 

Biotech. , 14:303-308, 1996 ; Schof ield et al., Applied and Environ. 
Microbiol. , 63: 1143-1147, 1997) ; ^ ~Y — t° ^ n — •? (f>7^X 
(Nazarenko, I. A. , Bhatnagar, S. K. and Hohraan, R. J. (1997) A 
closed tube format for amplification and detection of DNA bas 
ed on energy transfer. Nucleic Acids Res. , 25, 2516-2521) ; 7, ^ — 

v—-? (Theaker, J. , Guy, S. P. , Brown, T. and Little, S. (1999) 
Detection of PCR products using self-probing amplicons and flu 
orescence. Nature Biotechnol. , 17, 804-807. ) 

s.'^tt, Mf&^^^^-f :/y *v xltv^v^ ^i*. /p- 
^fret^^m &yt&m(D%;%;&yt&m*:-tz> 0 n^mm^mm. 

(4) LivakbO^Sfc (US patent No. 5, 538, 848) X'ft^:£tlZ>Jjfe 
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— *m<D*V =t*t u*f- K^^^gpomncofc^g^-o^^ac 

5 ^3»«»is«»jc^>f y-rxu-cv^v>£ y#-*— fern 

m^SJ^^HlIf^ Morrison exD*-^,!:^:fls:p#-efca„ 
10 B) tMi^H^^itl^iMLTt^lDti^M^S 

(1) KURATAfe (KURATA et al. , Nucleic acids Research, 2001, 

vol. 29, No. 6 e34;EP 1 046 717 A9 ; # HB2001-286300 (P2001-286300A) ) 
"^ft^ (T.Horn, et al. , Nucleic acid Research, 1997, 25, 

15 4842-4849, 1997; US Patent Application Publication No. US200 1/0009 
760Al,Pub. Date: Jul. 26, 2001; US Patent No. 6, 140, 054) 

25 »StH5«t5 0ts **J&^g£tfSai;£T-£ 3 0 



WO 03/089669 PCT/JP03/05118 

33 

JS^f*, Morrison <b <D^m t KfrmmX'h 5„ ft*5 % £ ©a^fejC 
C) ^rOfiilO^-fe 

1) Davis £> (Davis et al. , Nucl eic acids Res. , 24 « 702-706, 1 

996) T'ttrnzthz^m 

2) HORNb^^fe (US Patent Application Publication No. US2001/0 
15 009760A1, Pub. Date: Jul. 26, 2001) T"ft* £ *V 5 

25 ii. ^wo^&^n — ttt\,&m\<^z>jjm<Dm 
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i) *mmwjj&;A 

i i i) mm i i) I'lB^O^^^cz-^H^&^^ft < t hffithfr 

i j %\z%g l m<DWW*&'fz>*>(ox*tbz> 0 

(2) Hklt&m (K-J— 6#) &t**^:^*-fe*as««fc$*L-cv^ 
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(3) mit&m (k-^-— fern) &mmztiT^zmffi<Di&&k 

-ir— fe*3oS«»$JxTV^5fiM©Ji[3Eo8gie*^ iSSgcf'T^ l~2 0, 
Xfi. { (3fr(b 8 (DfrM^&m +10n} (fcfcb. nttOSr^tf 

M&) 

(4) H£3fc&is ( K"J— £,Kf) 3Ui* ^^-Y-felft>0$. ^-yrf^^l^ 

(5) %kft&m (K^- — Xl±^xi/ft- rfja ^ u^- 

(6) -*m<D*V K*5 N *fj^^^<b|^^«T'fc6 0 

(7) 3£$53U±/£.T>*3 ' *«©!JyiS^S3tfe 

(8) ^n-^^iULt^S^fei ( K-^-fe*) *K T*cV 
^UyK (Texas red) x EDANS (5- (2' -aminoethyl) aminonaphthalene- 
1-sulfonic acid) N 7" h 7 * f/l-D — % is ( tetramethylrhodoraine) 

u< ittommi^. fitc^l< &*:<Dmm&, ^f^- (bodipy) fu 

T^^e- (BODIPY) R6G N ^xf — (BODIPY) TMR. Ttf^hf — (BODIPY) 
TR X X&6 -TAMURAC'>/i< £ t> fatL^"? $> 5 „ 

(9) $C&:/n — -y&mffi. zn^^^— &m&, Dabcyl (4-(4 

' -dimethylaminophenylazo)benzoic acid) x Ferrocene^ YX^ <Difc?&fc^ 
methyl viologeru N, N' -dimethyl-2, 9-diazopyrenium£9^ f£ < bhffith 
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5 2) #Bi3B01:fr85B 

10 & < i: t>i*i$fc<z>&s-c. 'N-r :/ y ^-r -tf — v- 3 i/m'&\z.i$tt z>mm.-?v 
i i) im^u-^j^ FREm^iSr^tjen-rm^fe^^T— r^t>*> 

i i i) iiyp-^Wi(i/N^y y ^XLfc £ ^xy 

&lft<^5fc3&^<D^fc;£fi^fcaaw^ * i^m*:-f sterna * 

25 T-fcSSulB (2) tefBJft^tftH^n— T'fcJlv^flrfB i ) Xtemffa i i ) 
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i v) MIB i i) Xfi i i i) Kz&M.(DmWt-7u---7fr-g.Klk<D'Pt£< 

mT*BODIPY FU BODIPY 493/503, 5-FAM, Tetramethylrhodamine, X 
6-TAMRAtf>4># < tt-itfc5 0 

(2) mm-?*-?'** F-r-&m tr ?±zf*—<&m<D—i$<D&m'<T 

(5) Kt-fel«/p^^ 5 ' 3cgggB (5' 5fcag£r-£if 0 ) £ 

(6) Kt-fel«yn-^3' ^jSSSB (3' 3fcS££:^tf 0 ) £ 

(7) mm-yv-^CD 5 ' *«^£tJSGX«CT% ^05* *«iS Kt 
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(8) ^yD-y©3' 5fc$£i£g#GXW:C-C% 3 ' 

(9) 7^t/^-M«i^n^5 ' (5' 3fc$S}£^fro ) 
5 SrIHLTV^5 0 

do) t ?±-??-&m&mmy*~--7<D 3 * m^gp (3' 5k jg*-^- 

(11) mm-7*-7<D 5' *SS8M«^GXiiCT*, 55-o 5' 
10 (12) ^g£:/n-:/4) 3 ' *SSS^GX(±CT\ ^0 3' *<^^t 

^ i? f ? — &m xm$& z fix v^ 5 „ 

(13) mm-7u~--7<Dm.mmm&^ ^m-^n—^^nmrnrnt^^ 
15 v) &'pt£< t h im.mtf&-tz> £ ?Kmnzfrx\,^z> 0 

bfc#j£^8£<£>;fc$?&j£g;^£, 1 frv> b 3^SBItt-c x stj&^m^&sia 
MJcg ( j/T = >*) as4>#< £ t> i^£#fti"5 <fc 5 U\ S^o-y 
25 o^£IB?ijas^fi-£;ft,T^5^^p-:/&;8^5itir^ i ) fc«B«0>;R 
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vi) prisv) ict&&<Dmmyv — zftfyzmvpfz < t bfttifr 1 jsu~ 

vi i) *m.(Djr V ? ^Hr=^ Ka>bft5« 

v'a^Lfc^tK, -tlEi^&lff^ y<7)^#&T 

v i i i ) mria v i i ) izmm<D&m.-7* — :/}&s#;js©4>&< ^ ^ fsr^L 

20 (1) mmzfu— ~?<D 3 ' *ffiitl^GX«CT\ tf>o 3 * 3fc«S|£#; 

(2) ^^n-^o 5 ' 5N«^S^GX«C-C, ^0 5' 5fc$S&tf^#; 
felt T-gl$5 £ *L T 5 „ 

(3) gS^n^^o 5 • *jgj|S^GXfiCT\ 5 ' 

25 fe^T-^^l^ttTVN^^^^n— 3' /Jf-^f L<lir 
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^-=3rv- y /j?— *(D 3 * mmnfrmm, xte3* *ao^/f-^o2' ^ 

5 i x) ^3tfe*-e«»$ix^:-*«o^-y =r* * Ka»bfc58ESfe 
— ^tt, 5' y 3 VM± 3 ' *ffi©OHl^O^^T'P 

25 :/0>&3fc3fta?0>»^£a>-^-*-;*£>28£, X, ^>f/y^^f— > 3 yg 
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p c R^*5VNTf±, £jsij->r ? Ast:m&kirz&ft%t&<Dmik& l< w 

ffl&fif % BUfSMorri son CO (Morrison et al. , Anal. Biochem. , 18 
3:231-244(1989) ) Jc *5 5 ^ 3i > ^ ^ — -7" o — ^ J: 9 fc&Ife 7° o — :/ 

^rlffll^-r 5 i:V^5 ^Sfe-efc3 0 X P C R $5 \/^>X 4 ^/^&IH3& 
v—zf<D ~ 9 N HfilEMo r r i s o n b <7> # i£ K *5 5 * ^ 

So 

-fe-f > (fluorescein) <£>^^#|g 7 ;V Or U-fe >- 
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V J-ifri/T — h (fluorescein isothiocyanate) (FITC) ^U<(i-?T 
<DW§^&tg. Alexa 488. Alexa 532, cy3. cy5. 6-joe. EDANS. D — ¥ 
(rhodamine) 6G (R6G) Xtt <£> *H # (08;tfi. T" h 7 * *f-JV* 
— VK^ (teramethylrhodamine) (TMR) . T h =7 * ^ A* d — V 5 V 
5 y^^-v^T^-^-h (tetraraethylrhodamine isothiocyanate) (TMRITC) . 
x _ n _^;/ (x-rhodamine) . T^t^l^J' K (Texas red) . 
fc° — (BODIPY) FL (Iff- (BODIPY) f±iSai£* FLtejSjq^ 

. y^u—z? (Molecular Probes) *±$5L #H ; £*TPfll) * * 
ft'- (BODIPY) FL/C3. #ft'- (BODIPY) FL/C6. TKf f- (BODIPY) 
10 5-FAM. 3j?ft°- (BODIPY) TMR. Xf* ^ <£> ^ # (#J;tf£. #7* f — (B 
ODIPY) TR) . (BODIPY) R6G. #7* If — (BODIPY) 564. #7* 

tr- (BODIPY) 581,6-TAMURA4?S:^*fSr t*5t?#5. - ft h <D t> T* t . 
FITC. EDANS. 7* * -fr * U * K. 6-joe. TMR. Alexa 488. Alexa 532. 
#f (BODIPY) FL/C3. ^rt - (BODIPY) R6G. #ff- (BODIPY) 

15 FL. Alexa532. tf?7 k°- (BODIPY) FL/C6. (BODIPY) TMR. 5- 

FAM. 7i?ft 0 - (BODIPY) 493/503. ^ft- (BODIPY) 564. 7j?7fc° — 
(BODIPY) 581. 6-TAMURA. Cy3. Cy5. Texas red. x-Rhodaraine^ £ # 

20 U< Iii3fet5^ft-fc5„ Dabcyl. QSY7 (^r/l"* ^ 7 — • ^ 

p_-y) ^ QSY33 (^tA^a.^ — ' 7*0- 7*) . FerroceneXI^^:^^^ 
{£. methyl viologen. N, N* -dimethyl-2, 9-diazopyrenium& if. 
JiDabcylft ^Srptf § - t 
BtffBO J: 5 ft. &3fc4fc«Xt**^v^*-*&«*rx ^^^^^ 

25 Ko»«©ttititt*^iKJ:^ 7^^-¥ 
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<Dm.mh ? ^^T*—mm&mwi£thx^zmffi<DiM.m(D&.mte^ is 

15 =* ^ * i/^-^ KO|^- 0 3* ^ u^rf- ^(DmWr^W^ir^ fr^ 3Ui. IS 
11:11-2 0, Xlt { ( 3 frtb 8 (D&n<Dmm + 10n} (fztc 

^ Y (Dm — <D?*? \? comm. Xte, 3~8^b< «^rttb^4 , <^ 

#7&tf>gcic i o fcAn^ bfcfco-r-fcSo <t t> b < ti— *m<o*V =* 

20 ^ * W^"^ K©P- ? KO^Bf> 3~8T-fe5 0 - <D <fc 

25 «trfaOlSraRSttfc< *t?t>— ^6<)0ijT-fc9. GWftt&fc^aS^V^ 
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10 f t-^llrt'J I'tf K©5 ' 5|ciSX{i3' *iSt£* £|-J&-3~<5 

m%&^xMWi-rz><o&£^ 0 ^<d^^. 3' 5fc«8as, xt±5' masis 
7j?— ^gp^. l< »±y vs*^ y u < ttr^-^^ y 

2) #«g3§p;j#2£B <£> i ) — i i i ) <Dmmm^W:^m^ ^ti^>mm 

20 a. «p««fi-e®je$tb^ #ttft-C'H3fct5> b. 

Cm.mtt<D&&& (GCtl*f(D7kg^) (£AT«ffi©fc«>, GC 
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<D X 0 ft i><DXh <£ — f&\Z^ FREm^^*3V>T K^" — &m k * t> # 

y XLfc i f I^d -^Wf tM^M (#k t5t©i5 
5 h thZ> (Nucleic Acid. 29#.No. 6 e34,2001^) 0 

mX'hZtf^ -£<D$>X <fe$fjgfc Kt-feit LT, BODIPY FU BODIPY 
FL^<DftfffBfe^ x BODIPY 493/503) „ 5-FAM, 7$y*t°~- (BODIPY) 5-FAM. 
Tetramethylrhodamine. 6-TAMRA& if £: , J: 9 0 M ft i> <0 t L X, BODIP 
10 Y FU BODIPY 493/503. 5-FAM. Tetraraethylrhodaraine. 6-TAMRA& i£ 

5 r t tf*T*# S 0 L^L^^b. #^03K*5^T. ^tltb<DM7jkiZ. 

SftbfcU BODIPY FU BODIPY FL^OMIBfe^x BODIPY 493/503, 5-FA 
M N 7Kft°- (BODIPY) 5-FAM. Tetraroethylrhodaraine. 6-TAMRAft i£ 
20 Y-r — &Mt-tZ>*£ ht£ y ^^>- (rhodamine) X x BODIPY 581/59 

^$tt-c*j«5 , %mmm7 , u—7&%m3£ffiUK&^xKfommiz^-( 
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IWi##*4<H-o©G (^T~>0 tC (Vh^) ©^T 

(3' *JB*£*£tr. ) -efc5. X, K-*— &St^8^*-^ 3 ' 
D „^^ t t<ii5' *«R« (5' ^^ms^^tfo ) -efc^o * 
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tl % L<ltO-l 5^£T'$>5„ 5 Oi£££iK;i5 FRET 

aettgfc (#i> wl'P) -rz&, K-r—&m<D$kft&&*>&4k (flu *#*n) 

ffl) i Kt-fei('»t5GCOTKi^ft:©^^^f (quenchin 
15 g) fl^O^/M'tfc^LT, K ^ -fe it 5fc3£^ri s '^ y y ^-Tif- 

20 ^-fem^^^iaS^^SragggfSr^-b. K^-fefjf^BODIPY FU BODIP 
Y 493/503 N 5-FAM, Tetramethylrhodamine, 3£ fi 6-TAMRA"C x XT^ir 

fe^^6-TAMRA N BODIPY 581/591, X-P— ^^t, 5' 
j|l!55GXI4C-e, 2>o5' &§$|jifeVMiT -fc:/* — 
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fi*|-^^^ (O g <£> 2r tc: (E5£i- 5 „ 

.his i ) ~i i i) \zmm<vmmmi£jfmKm\,^tbtiz>mm?° 

25 n-^t;i:fc^T, — o<D^S^ n '-'^ stills cF;fa/TV^<51ii}t;fe^2fc.t) t ^ 



WO 03/089669 PCT/JP03/05118 

49 

3) *ih^^sbov) ~ix) <Dmm9M£Jj&izm^hinz>&&-7 

20 (i) &ytM$& i fcv^ u 3 msmtt-c. ^fs^^o^sia 
<z> m.mm m & m. tf $ ti x v^ § m. s@a ?a , 

(2) ^mzfti — -f y ^-r xbfcMj&^^tf^asi&ssM^ i 

25 ^:/P-:/Oj&£K?!Itf s ^:ff-;**^5 
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(4) 5' mmv^&m. 3' *c$3&o HS^©as^^*5v^t3fcfei 

<7)fpX*h. FITC, EDANS, T^^ri^^l^y K (Texas red) , 6-joe, TMR, 
x-rhodaraine, Cy3, Cy5, A 1 e x a 488, Alexa 532. 5-FAM, # \f t° 
— (BODIPY) FL, 7}?^ t°— (BODIPY) 493/503. ^ft 1 " (BODIPY) R6G. 
15 T^y^fc'- (BODIPY) 564, #9*tT- (BODIPY) 581, #7**- (BODIPY) 
FL/C3, (BODIPY) FL/C6. #-7*fc°- (BODIPY) TMR, 6-TAMURA 

m&&mteh<Dk IT, *0>*T?t>. 5-FAM, #X fcf- (BODIPY) 

493/503, #7*fcT — (BODIPY) FL, 6-joe. TMR. 6-TAMURA ft t* & <fc «9 £fig 

(MgiW6 0%ei±^ft5 o ) £ u-c^tf 5 r. t # 

20 T'f 5, 

(ANALYTICAL BIOCHEMISTRY 225, 32-38H (1998^) ) „ 
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ft h<DX3b *) . ^<Dmffi£frX^Z3i%li<Dm.mfrGJLteCX*3bZ>h<D, 

«&asas«£*u 3* mmti*mmztiT^*^m&. 3' ^sg^y*?-* 
_Li2v) ~i x) Ktzm<DmmffljEJjfeiz.m^btiz>mm7* 
*>5o ) rf^fr^^y ua-^ Kxr*, ^-y=?y^^^^^- 

15 =f^^W^-^K (chimeric oligonucleodite) "CfeJ:^. 

fc^-y =^^^ u^-^- KSr^^ y 2/^^-y ^ ^^-^ ko^^i-^^e 

20 y u^-^K5is*a©5iciB*»st> u<«*«y xtem* 
<Dj*.f Ky v&g&te. t° y $ ^ys«5ffi(D^i, ^.u^ ^ w^- 
^ Kot ( y a?— ^ t> b< vs.*?***/ y gMi^^tf 5 r. t &x 

# 5, &m^ny u< tt^^-^r^y #-*gBfc£^*f 5 r. t 
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^ffltT^t5©^i!fIt*fe5 imX-ft. ABI394 (Perkin ElmertfcfiL 
USA) ) o 

5 9 ib(Dffim<Dt>(D&fflm-tZ> - 5 (Nature Biotechnology, 14 

#,303~308K\ 1996^ lApplied and Environmental Microbiology , 63 
# > 1143~1147M.1997^;Nucleic acids Research, 24# N 4532~4535K , 
1996^) o 5' ;fcflgK:£#fe##^&*££"£*3»^ W: - 3te"f\ 

io a -sH^^A-rs„ ^nbo#A#temii££^^s^^&^ AU 

Tt - Ir-^-f 7 T ^ K • V — itf h • (M 

idland Certified Reagent Company)) „ ^tf^^s nli3~8, 

20 ^_-y-_£ bTx -(CH 2 ) n -NH 2 ^^Ai-S 0 ^bOiA^t 

y^I^iAtT, uyiSooHH^^t-^t, 0>J;ttf, -(ch 
2 )„-SHSr^A-r5o ^tlb<Dm&. nli3-8, #*u<r±4~7-e* 
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CQfe^-C^lii-iX{i J: (ANALYTICAL BIOCHEMISTRY 225.32-38H 
5 (1998^)) o 

7$ySCiAt5i^, Sr* hPtm (Ffl^tf, Uni-link aminomodi 
fier (CLONTECHfct^L *I3) ^ "7 A* Or • h (FluoReporter 

Kit) F-6082 N F-6083, F-6084, F-10220 (^f Ht)* 7 - • 

-fu— ^< (Molecular Probes) *±®k 3RH) ) & M V N 3 <D "C & £ . 

4) (l) rtffl«SII»»^n-^^ N m^mmt-7^—7 - mm^^-w 

25 rtgp#fp^^©^Sia^Id5 N rtgp^Sp^^^D-^irrt^^m^^i: 
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^siE^j^^-rs tot, ft&mmmmictewm&j^^^ v 
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10 (1) ^^^^^^^^^^ p °-^^u< ^nw^^wtzfn—zf<om 

(3) ±lEofi?|tff&i8ltf>e>, »«8*ia«i!i8*^B-^M^y^ 

:/ - mmy^-^^^-w-^mmvx^^u&^^^^o tit, m#<^> 

t(D^^C -7 V #4 if— is a ^ mft£ K It 5 £> 5 4# ^ <^ 
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ft L-CV^— o(D3£3te&i?f Ko^T N ^tf < i t> -- « £Jl ± © ifc ft T* S9 £ 

zzmto&mzfa —zfcDmyt** ? ? ^ -comity, i-imtm, rtSBSUP 

^7°n — ^ £ ?>^-f ^ y *W -if - is a S^X <0 ± D 

*s~fy V LT^»iXliIS^ftft5: tit mo* 
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15 PTI55) T*#bnfc t>£> t tfctfiE • 1&rf1-3o ^^v^^fiiiufB 

^te. ^»^b< fi = ^t°^-^^ «fc «9 . iro^^IHitSo 

20 8 ) ^^MiEbfc^^7^U< ti:«fc5£fc:grlB4) *Lfc«A«j«Sfe 
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m#>&mzhmmx«% z> tMt ^ :/y ^ •tf-s'a 
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^^^^iiv>T. sue B&iso^^p<D^^T*«t < . mmmm* 
^i^-ev^ p^^iiti^fe.*: -ok- ho (in vitro) xmm&m 

LCR^^ (ligase chain reaction) „ ]} T $ ^ A ^E- ~ $ ]) is 7 ^i#J 
PCR^j£ (real time monitoring quantitative polymerase chain rea 
ction assays) % TAS^& N RT-PCR, RNA-primed PCR, Stretch PCR S j£ 

pcr. Aiuia^ij^r^jffl LfcPCR. #^mpcR x m.te'?^ 4 — zm^tcPCR, p 
NA^r^v^fepCR^ ¥<Djjm & m • ms^ - mm -^sm.n^r, 1990^ 

Wfigt*^^&;^^E#.i5#.7-§-a997^ N ^±tt;PCRife*iJffio^?| t > 

^1^^^111.1998^^^^^^;) H ICAN (Isothermal and Chimeric pr 
imer-initiated Amplification of Nucleic acids) LAMP^jfe x N 
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ASRA#?£, TAMA^SU UCAN^ 2fc# £ S £> 5 t> <0 t i~ 5 „ 

5 I ) ^fcfl^rSs 

10 ^^tStS^^^^^^ iX^^-^^ LTflJffltSf^ (Witwer et al. , US 
Patent No. 6, 174, 670 Bl;Livak et al. , US Patent No. 5, 538, 848 ;KU 
RATA et al., Nucleic acids Research, 200 1, vol. 29, No. 6 e34;EP 1 0 
46 717 A9;4#|H 2001-286300 (P2001-286300A)) ; US Patent No. 6,495, 
326) 

a) 2*ro^7°n-y^l^5^ 

HUfSMorrisonfe <D^"^ (Morrison et al. , Anal. Biochem. , 183 : 231-24 
4,1989), S.tFMergneyk (Djjfe (Mergney et al., Nucleic acid Res., 
22:920-928,1994) "Cft^ £ tl Z> ^&T* 5 „ BP , K^— — 

(a) Mergney b <£> 2f & f 2 , 2 #0^:/ D fllWttRfc'W ^ y 
25 ^-feirof3feiS*ift5„ #t^^;KDi(D!l^S©iSry7/i' 
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* 4 A X-fflJZT 5 X&X* £> 5 c 
(b) Morrison £> <Djjfe : 

b) — ^O^^n-ySr^V^^-a- 
5 ^(Dm&hUT(D 3 ocDm-fr^fttf t>th& 0 

(a) fr^f-t?— 3V (molecular beacon) ^Sfc (Tyagi et al. , Nature 
Biotech. , 14:303-308, 1996 ;Schofield et al. .Applied and Environ. 
Microbiol. , 63:1143-1147, 1997) ; ^ir — fc'^^n — ~f (ty7^X 

'f'O. — ~f) ($jpp;& : Araplifluor haipin primers :Amplifluor haipin 
10 primers ;Nazarenko, I. A. , Bhatnagar, S. K. and Hohman, R. J. (1997) A c 

losed tube format for amplification and detection of DNA based 
on energy transfer. Nucleic Acids Res. , 25, 2516-2521. ) ; J* — t° 

^-^^"n— "f ( (Whitcombe, D. , Theaker, J. , Guy, S. P. , Brown, T. and Litt 

le, S. (1999) Detection of PCR products using self-probing amplico 
15 ns and fluorescence. Nature Biotechnol. , 17, 804-807. ) "Cft^ £ ft & 

(b) Livak (US patent No. 5, 538, 848) "CftS* £ *t 5 
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(c) KURATA (KURATA et al. , Nucleic acids Research, 2001, 

vol. 29, No. 6 e34;EP 1 046 717 A9 ; #§12001-286300 (P2001-286300A) ) 
-Cft^£ faZ>-j5fe (T.Horn, et al., Nucleic acid Research, 1997, 25, 
4842-4849, 1997; US Patent Application Publication No. US200 1/0009 
5 760A1, Pub. Date: Jul. 26, 2001 ; US Patent No. 6, 140, 054) £ 2x 3 

KURATA & <Djffe (KURATA et al. , Nucleic acids Research, 2001, vo 
10 1.29, No. 6 e34;EP 1 046 717 A9 ; 2001-286300 (P2001-286300A) ) Id 

5' «gp*S3fefeit'inu 3' *j»©y ^-^xttx^-^ y 

15 7©3' 0H££:7 y — £ LT*5< /d- ^T-fc^„ BP^tfE^n— 

P C R (:£3SIKK*5^-Cte. ^7 v-T'd — :/£ m-fo-f 5 

I I ) #»9i:frSfc 
25 rt-lifllStS, 
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{- 9§ <7> j^s & iiffl -r s -c s „ 

10 — ^ t <D/^<< •? V #4 if — v' 3 :/K«k 

y P C RlCjoV^"C N ^^^^•T'n L< tirtSR^ 

U * L< 1 0 — 2 5. * L<lil 5~20t\ PCRt^f^^ 



WO 03/089669 PCT/JP03/05118 

64 

orward) (reverse) 1^7^ 

p-/li, #389!;£ifcB ©tlfHB v ) ~i x) W^OtfcS. 

lltrK##W:fri5fcB<Z>grlfc7'n— 7*<£> 5 *>x 3' **«©^**'>y* 
-^Xtt y 4? — ^^ 3 ' OH£^§gS$tLtV>*^^7'o-7'l4y7 

5' - v'^/Ufcfc b < fiiX^^^^^t^P Lt X, 3' 5^*8^5' 
GXttCCftSJ: 9 te8l!*i-Lfc«8>8Ei67 , e-7\ nw&m&&7n- 

25 T^f*. ^6tJ^^. rtSP«fll«fift046*E^l3&^ia!tt-bfc7'P-7*Wte 
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5 mto&tist^u—zf, ftummmmzfu-zf* p c Rv-^^^^-t u 

gi&«&t> u< ammvtii^mmmxn^inmmmm^^< ami® 
25 m^nr^—v ^^Rjt^ #y ^ 7— if \z x v %myv-7&m&mm 
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10 IttitS. 

^^•7 p t=«— -fit?? 4 t U-CJpJffl ^tL^m-a-, ^tfm&^n — y 

>fXUfci:tW^©ya- y - ^^m-S-ffc 02 Trajan ^7 ^ — CQ^^ 
25 ^^ft:(DTra^C7)± 1 5t, L < f± ± 5 *C tf> ® IS ^ ft 5 «t 0 I- , #« 
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PCRtf>&J&teil3t<aPCR#}£<t I^^^K/^^^X'fT o t 60 # 

d~2mM) x*tbz>&:fc%kx*mm<DMm*ft 0 ^ £ 3» 

10 ^5t5^^I<^^»^jPCRtC*5V>T^ffi £*L-CV^iSi^^ (2-4 mM) <£> 

(m2mw) . • • Mffi^m (^ibu^Io ) . f 1 s 

20 y 4 A^*WPCR^&fi N PCRSrfT^-arSKJ&g*^ 

t> «T|gftlS&l&{fc (SUffc : Sequence Detection Software System) % 
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^ki&v^Tffl^S^gteu pcr£ DT/^^at^^^ V is#"Q%Z> 

mmX~&tl,&}?<D£ 0 *glt"b <fcV^K 0iJ;tfc£, ABI PRISM™ 7700 
5 itSSa^'J^ttiv^^ T^i^ (Sequence Detection System SDS 7700) 

— ^ • ai/U-^— • T~fv -i K • /"W tv^^fAtt (Perkin Elmer App 
lied Biosytemsft^USA) ) N 7 4 Y^r^??— ™ is XT J* ( u -> ^ • 

10 ffi N mrfBOPCRSJ&gegte. $!6«gk<E>ff&^te&J&. 7=-!)y/S 

= ^tfa.-^K^J&t) RTtB*IB«jKfrtc|E»$ titv^5f-^<i?«r 

' 20 ^7fe3tS^. ^r<< tJVCDM&b LT, -T&fr^PCRO amplification plo 
t,b LTnytV^^Wf^T'U-iHg^tSiia, 
£*l£6£>5PCR1*-^ ? /\s®t (threshold cycle number :Ct{tf) &M-tti1~Z> 

fE#iia<£>7*— * . y hm«rPP^i-?>iim> 5&>b&oT^5o PCR 

25 tfS4£3£#HciifT lX^^5^^ PCR|fSMB#(a;g|#j^g!£>^jg3gb < te^ 
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20 RT^#6<j^^<b^^^^^n-^T-*>5 (CAT* IPI«-e*>6) o 

yn-y^^tilET'D-^i LXfflm ZfrX^ZM&te. PCR©#-^ 
25 -f^/Kl*Jlt54 0~8 5t: N 0*L<tt5O~8O'C©7 = -!)y^ 



WO 03/089669 PCT/JP03/05118 

70 

5 ftX\,^Z>m&l-i. 4 0-8 510, 0^ L<li5 0 — 8 O^C^T- — V ^ 
L< f±9 4~9 6 *C <b t tf> <£> T% &f&a^T LfcK&^U-fctt 

(o^it^mu^m^x^ z> (j^Tx mmx&z) „ r^m-a^ ^^^^ 
15 —yfr, mz.mwi7xi—-7 1 x^xmm ztix\,^z>m&te. 

i><DX3b*h&b*<D £ ? teh<DXh Mc&ttfcte. lk<D [!£5£ 1 3 

20 Jfc^^fi CSfc5£2] Kcfc 5 AQ-SiimSr^tp t> £0iJ^i- 5 £ £: 5 0 

f » = f h , k. »/ f < • a. n C^tit 1 3 

f.= f d / f w*. - Cft5£2] 

25 SmsffilEgtg&JHi^ 
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f «... . : ni^t^ ^/M-fetta. MfB^^n--^ • 

^2oWi x * *s 5 Cm^i] *>3VMi [«5S;2] K 

£6*tjEiflll*Q ! JS<tt&&<£> C^c^3) *>svm± [«5J:4] CftAU # 

F.= f./f. C^C^3] 
F.= f./f. C«5£4] 

est*. 

F B : n &1*--f ^/W^ltS, CgC5£3;i fc^fi C«5t4] X V W 
f.: C$C5£l] (^2) iZ.X.ZffilEfiiW.&mm.X^ i n (Om 
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5t^^f ^^tr fco-Cifc5*^ C«cS:i] JfcSVMi C#:^2] K 

< t «fc V>. 

$ 3 ©«F*ttx 

(3. 1) C«SC5£3] fcSVM* C*5t4] t)»m^ttfc^^^fb* 

C^^6] C^:^:7] ^ «fc S^H^a-T^iia. 

1 o g k (F.) , In (F.) m*5) 

log, { (1-FJ XA) , In { (1-F.) XA} CftSt 6 ] 
log, { (F B - 1) XA} % In { ( F „ 1 ) XA} C«fc:£ 7 ] 

a. b : BMomm. j:o#*u<»±a««-e*><5- 

^LT. A=100, b = 1 0 <D i: # fi, { (F 0 -l) XA} 
^ (%) T'^t>$tt5 0 

f„ : c^^3] *>sv^ icj:«9^ai$nfcn^-r^/n^*3 
(3. 2) stria (3. i) <Dtiim9&mm&—fEW.izm\^it-9->(?/i'&*: 
(3. 3) ^mm(om^mm^xf/y.\^ummmm^ts^.n\^ 
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(3. 4) Mfo&wt&^trmniz&rt zmmmmifi<Dm&)mm<omig^ 

*tt5f-^^^T**)5 0 ttt> (3. l)-(3. 2)-* (3. 
3) — (3. 4) ©Mg*» e> * 5 

5 mria (3. i) - (3. 3) ^tb^tKo^rnxmbtitc 

^^°Sr^tP 1 b^>'efeoT 1 tj «tVN 0 BufB (3. 4) <7>iiS 

io iamttBJ^-f s-^^^^^^^^tfo suis (3. 4) x*#bttfc^m^ 

ft, Cfc^i] fcSVMi Cfc^2] te«fcaffijEiRlt*Gs3fc. C*fe5£ 3 ] 

25 fcmx-. &-?*mw(Dm — ^z^mm^^-t^^^^^x. x^n^m 
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3) Mian rt>*2) -e^^ttfc, ^a»g£, iHi%mmmmizo\,^x 

(1) rt^ip^^o^x^&Ji^ixfcx-* (iiufSOx-^fiW 

(2) ftnmmmmK^^xo&mztifrT*—? tfn— 



THIS PAGE BLANK luaro, 



THIS PAGE BLANK (uspto) 
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15 ^mm&^frbmm tsntiMttmm t ft^mmmm^mm^ l < t* 

31 4 tf>#S£te. y T)V? J A^4fftPCROfi?#r=g§«l-*5V^T, aula* 

#?^{!"C£> So 
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##Mft * = ^ tr» - 9 ^mn £ * * ^ t # -e * 5 * 5 t l 
^ 7 a t bTia^ ufc =» ^ tr » - * «TT«*«»K#tf t> & s o 

X. *&m<DMto&&<»&^ (polymorphism) X («»uta 
Xv ^4^^^ N ffitt&&<Z>£-§l (polymorphism) Xte/&tf^ ^ m 

utation) fcflmt^ruiE+sMa**-*^ wis?*-*** 

X> «tt#R<B#® (polymorphism) Xtt/S-tf^ (mutation) £ 



WO 03/089669 PCT/JP03/051 18 

77 

l it = >- f ~ - * as & *r fig * be & m # -v $> z> . 

j 

#^®tfc<£> 5 S r R N A N 1 6 S r RNAt L<tt2 3 S r RNAXI4 

20 5#^^t^O#^fl:<£rSJ^-r5 r t >6ST-# 5„ ^:^fi> 5SrRNA. 
16S rRNAH<H23S r RNAtDgg^DNA^n t° — g:fi 

25 TIBODNAf y^^^^^tfS^i^ft^o ) -CfcSo 
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5 f&^^^ urn*** **m) zmttts fcwtfcs. l^l, 

E.j&&m^*&mmj£j7&) i^itsg^if t< »si£* y Fife 

15 X % Z> o 
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mmm £ s * -e & s 0 

5„ rOJ^fiSLffiDNA^^ ffc^So it^^H^ (gene express! 
on) <D^~? V m.&m&l (base sequence) ^^fi?#f (m 

utation analysis) „ 1 (single nucleotide polymorphism (S 

10 NP)) t££ <D&MMVr (polymorphism analysis) 

25 gl^n-^fc/N^ ^ X$iir5fc*Jt-e*>S„ 



WO 03/089669 PCT/JP03/05118 

80 

& zmxntbz r t K«fc vmtommnmfe&x-z s 0 w^»#^f± 

— hnwufS rilctu, MSgET'n— :/«fci*j6RJ& 

^rfrL^^&te. atff<DRfc#ife-C?ffc 5 * (Analytical 

Biochemistry, 183#,231~244H, 1989^ ;Nature Biotechnology. 14#, 
20 303~308K. 1996*E ; Applied and Environmental Microbiology, 63^ , 1 
143-1147H. 1997^) „ 

^^(zfv y-i-e—isa ^(D&wn, mints m.m&^o-2^^m&. 

$f*U<f*0. 1~1. O^^iS, P Hfi6~8, £r*L<t*6. 5 
~ 7 . 5T'fc5„ 

25 KJ^ia^fi, ^-r^y ^-r-tf-^a i/fcfonmvoxtbzm&jmm?'* 
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r 9 > Tm+ i ox;&mz-z> t A^yy *v-tf— > 3 

SJ&BtPalte 1 #Pp1~ 1 8 0 5>W. U< li5#P B 1~9 0#HGT?ifc5. 
S^'f'^^^rotiwigiio. i~io. onM-r-fc^^^ 

— •?<D — y h^tcV <Dl&m& 1 . 0~2 5. O nMT'ibSO^^l 
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*Ui.fcV^ <&%a(Di>(D7!)mmzmmX*% S„ ^J^tf. Bfa I,Bsa JI^Bss 

KI.DdeUMse I,Bso FI.Hha I.Hph I % Mnl I>Rca I.Alu I.Msp I ft if 

20 m^m^^tc^^mm^m (HPLc^n^tf. ) ^if<^^^^®^ 

25 * 3§ 9! 2r ttf rotlga^JSrtt^ 5 0 b p Ei±©i« 
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mm(DAT.m.m+ (2*i^DNA) (Dffimizmmjjtk-eibZo 

i) ftf ^tSiS^J^f t§ 5 o b p w±(o-*i^-y ^ u^-f k 

5 2) &f&£titi 5 O b p £X±(D — V =*'^ * Utf KSrUM,!: LT, 

btDZ&m LTfc «£V\ &Mfrti s DNA« (AB I 3 9 4) («c 
10 it 1# *I 38 W<£> BftSriSfifc-TS t>0"C*>tbti, H<D£5t£i> 

®&%z<Di®m t &\zm& \^x ^x &&^mmx z t£\,^m±®%km <dm 
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mmm 
mmm 1 

;t £>*UTV^ n e c 1 3H£^-&fflV^ ±*grt> h <D n eel iHS^O^ft 

a) ^-a^-fe 

L0 #glJ05|B«^fc5^^^|^V>-C. DNAM (AB 1 3 9 4) (1* 

i/U^^^l^^-^K (SIT, ^-y ^'^^ Kt^S. ) Sr^J&l^o 

2) f ^fei^iSt!; i^tf K©It 

(l) Or V ^ Ko y — l-<fc Si^fiii 

15 5' Amino-Modifier C6^f-^ h (Glen Research^:. T^ffl) &fflV^T5' 

1/^-^ K©5' -y lsWtm*V (CH 2 )e-SHX-0fpUfCo 

rtf>^fifc*^ U^"^- K&ffiW DNA A fiKi (AB I 3 9 4) tr^ffl U 

-c. 5' ^m<D v >-mmfrmm y ^--e^tfr^nfe^y ? 

20 ^-f b ( 0 -cyanoethylphosphoraraidite);fr^T% iQ»o 5 ' *SITrON 

(2 ) : 
25 &0.5M NaHCO 3 /Na 2 C0 3 ^W^ (pH9. 0) K^fi?b*L 0 %&&M®> 
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(3) : 

5 * ^Hrf- h't&m • 1 m g ©l&ft&jjf (#J;Lfc£> BODIPY FL) -Chloride (M 
olecular Probes*± N USA) £100//L<7>DMF tC&ff U % Aft fa* U =*" 
* * l'*^ K*£i0U 111 NaHC0,/Na,C0,/<7 7- l 5 O^i L4rJBx. x }£ 
f£T'lSfeKJS§*^ 5' jfcffi<DV^# (CH,).-SHfc«*fe* 

10 (4) : 

ftifE£J&4£>£rNAP-25 (7 7^-?^7tt«) -cy/i^iSSrfTW *SJ& 
Lfc SEP-PAC C18^ 7 A$:ffiV^5)^t@HP LCSrfTV^,, Ji&IE 

^-y ^ w^-^ kg> y — (cHa) , -m^zi&yt&m t$ ittc @ 

WfeSr^BiL*:. #Pl^£NAP-10 (7 7^^7ttil) T?^*il bfc c 
15 < Lt, 5 ' ^iS^^atfe**:*^ y =f* * K«r»fc. 

-7*|IO^T, #3fc}fc^ff-£:/BV N T650nro~220nmtf>©3feS<£>*# 
20 ^fTo/t^m. ^3tfe^s DN ACD®lR7jSfc3 ^ £ SrSSfgLfCo 

(6) iiffi^ n -v ysfj-y^- 
25 • g(iiy^> h A : 0. 05N TEAA 5%CH 3 CN 
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•^ffly/^y hB (f^iS^^h (gradient) J8) : 0. 05N TEAA 40% 
CH 3 CN 

•*7A: SBP-PAK C18;6X250mm 

• ^tt3ii[l£: : 1. Oral/rain 
5 • : 40^ 

• fata : 254nm 

3) 3' *$S&£>3' t©OHSO!Jyi{^S 

C&lttz (Glen Research * ^ n ^#-^2 0 - 2 9 1 3) „ 
10 4) T#n — ^.m^.^Kl^'ife 

. — : 0 . 5% 

• i^Sf?i£ : TBE buffer, pH9. 3 

• ffi.^ : 

15 5) rtg&HW^ (DNAiUS^) (Djtm 

-7 — NEC-FS. tfNEC-R. NECM-F& D*NECM-R& flsgli L fc „ rttb^^^-r^ 
-§rf V^-C overlap extention PCR^fe (PCRPJIO^I^ 
v? 2 9 ~ 3 7 , tpft-m^ti:. 1 9 9 8^) K £ 9 . ##J$E$H3l^S# A 
20 £?Tofc 0 &*5 % Ftt7*-!7- K^7^^-. R y ^7 'f ^ 



WO 03/089669 



87 



PCT/JP03/05118 



*1 





W.m 5' -3' 




a : NEC - F 


5' - TGCAGGTTTCTGGCCTTTCGGT - 3' 


22 


b : NEC - R 


5' - GCAGGTCGTCACGAAGGATCGA - 3' 


22 


c : NECM - F 


5* - ACCTCCATGAAAGCTTCCGCGACC - 3* 


24 


d : NECM - R 


5' - TTCACTGCTGTGGGGTATTG - 3' 


20 


e : NECS - F 


5' - TTCACTGCTGTGGGGTATTG - 3' 


20 


f : NECS - R 


5* - TTGGAGCTGCTCGCCCTGAA - 3' 


20 



X, NECM-R<D^£K?Ufi. O^SSB^J 1 1. 12, 13, Rtf 1 

5 (5' 7fc«>£>) tf>i&g^#&WI£ (it£c^) O^^LT^ 

^ L fcfc <D T- £> 5 (T12<£>^2#«0 e P^HNECM-FrotSBa^J 
It S^Wll, 13, 1 4&tf 1 5$g ( 5 ' ^^/ii^) 
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m. 2 mmmwt7n-y<DiM.mmm 





i&mm (5' - 3') 




NECB - 24 


5' - CTCCATGAACTGTACCGCGACCAGp - 3* 


77.3 


NECMB - 24 


5' - CTCCATGAAAGCTTCCGCGACCAGp - 3' 


77.3 



(1) Streptomyces turgidiscabies IFO16O8O0) >f / A DNA (IF0<£ >9 
It A) £r#IS £ Lt, a £ d (D?? 4 — £ — o©-fe 5/ h t VX. RXfi 

5 b t c©7 p 7'fv-l:-o©ty LT1V\ -^tt^tU-o^T P C 

(2) ^(Dm#>^oV^T. T^fa — ^^^m^^cKJ^rfT ofco -eLTlf 

(3) £-ttffi^£r?l£-L. 0ffc^-7°7-<-^-^mAt]ii:-f t-, PCRSrfT 
10 o fc 0 

(4) ^:<D^^J'oVNT N mrfS 2 ) <h PflIU: bTm^^Kl^tTo/Co A 

(5) ttffl#>&£l^£: IT, a b b J — -y h k VXm\<^. 
. 15 P CR^fTofc, 

(6) ^©ItKCoV>T, ftlf52) <h |^^^ UTH^.i*»J^tTofc 0 A 

(7) iX--ir^f--^-C^^if A^r^^Lfco X, DNAl^Sitfco 
6) iM^n-yW^^lW^P-^^ 

20 « 2 K^£H5NECB-24fi^lft^^n-^&£Ba?'J-e& 0 „ NECMB 
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NECB-24te, B«IB^|Bm-r5*-jSfe^T 5 ' 5fc38£:BODIPY FLT'^liL. 
5 NECMB-24te, fi& 15 ^iBSi" S ^ 2fc K T 5 ' &6-TAUMXmffi. L- fc. 

NECB-24CD 1 O , 11, 1 2^{; 1 4#| ©ISCJ^RM, 
NECMB-24(C*5V^T{i. *5 <D So (£> A. C& TJ«T^ L h <D X & 5 0 
7) P C RteVKD&ftXft^tZo 
10 • : 95^, 15sec 

• T = — y y^S^ffi : 62*0.18860 

• #S (extention) : 72 < C,14sec 

• Taqtf? y ^ "7 ' — if : Gene Taq ( B * ^1*5£^f±) 

• j mm mm : soonM. mfieeS-t^f (ia i'Rt**i#n&) 

15 • — ^^AU^^ : 50nM 

• (Template) : F*9gBH2P$E&NECMl& t^tfj^^NECBltf) PCR 
$T>t ( a &tfb 7*7^ — Srir y Y \C L TPCRitipg : ^700bp) (DM^ 

m 

20 T, ^H-hx — h-^-r * 7 — t v> 5. ) o 

1 (Ex > 450~495nm;Em N 505~537nm) o 
^ir 3 (Ex > 527~555nm;Era N 565~605nm) o 

f-^r ^*/H T-BODIPY FKD&yt&mmfeZft W I^^F^^^^^/l- 
25 3 T-e-TAMRAOi^ft&SiK^&fTofco 
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8) ±t^f>©DN A(D^m 

Wizard DNA Clean-Up systera^ffl V^TIbM bfc t> «0 : S:±^^ ^ Zf /is 
B) lUtftl 

l ) i^mzru— -zf(DWm 

m ftmm -? u — ^necb-24s. t>* ^ mm mmm zf n - zfmcm-24<D n & 

frk &o£: 0 X, l^^{'NECMB-24{4rt^^ip^^<!:^^^^i: OTrnf 
-r^^^^^^^^^ttJX't 5 r. k bfrk Jfeofco P^/d 

t> p c R<Dmmmva(Dmmte, 6 2 t cx-=ff * 5 ^ <t ^ ufc G 

2) yp-y©HStt 

BUlBA) <Z>7) lu|2i©PCRK{&^#(It, NECB-24^^^^°n- 
?\ ■7 9 7-r-7— £ LTiulEa , bOTlt, f^t^OPCR^fT^ 

^NECMB-24%^^^o-y % ^ 7 ^ i: LT\ B^IB c , dMU^ 

ft&mmmmo) p c r o tzm.<D v t /^ ? 4 - <? v ^ wtz 

^mSr® 5(c^u^„ p^^p — zf k hm3 0 % k (DM^i£ft&mmk& 
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12 <D ^ <z> 7 s - 9 £¥#f ^ <D IBS <£> & 3S % fr l^3c 7t £ ft; ^ £ 5}$ 
*6fc 0 ) c 

A' tt5t, aCW«»©HJffilWro=i tr-«B' its, B' tt&sST? 
5 ^ t astti#3 : 
20 B' = (B/A) A' 

4) fetecDtemmzm^tcx-^— v-v-j 9 7-ia5i6!iii©^t 
25 fa-zntDpL, ^frz'frftt&mmmmtmftmmt&m&Fiz&m l*:. 
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Lf: (@7A, 7B) „ ±i^?>iW Ifcti^^tf^O /i K In 
1 % 2mK 3 m H-s 6, 690, 000 = fc*— <D^|#} itfcT- (necl 
it fie -TO £r»n Lfc i><D*mmt U ^^^/l^^neclitfc^-W^fl; 

3 r t ht^t^^fz. (18) o r. <D&tHZ- X 9 K c t tt#±# 



m m m 






dt*gftjffi$[DNA Ofil 


7.2 X 10 6 (4.8 X 10 5 ) 


6.6 x 10 6 (2.0 x 10 5 ) 


iigSJiMDNA 


6.5 x 10 6 (7.5 x 10 5 ) 


6.4 x 10 6 (1.4 x 10 5 ) 


±ig*ftffi?£DNA 2/zl 


3.7 x 10 6 (5.5 X 10 6 ) 


6.2 x 10 6 (1.5 x 10 5 ) 


±flHflto«DNA 3/zl 


1.0 x 10 5 (6.7 x 10 5 ) 


5.6 x 10 6 (2.1 x 10 5 ) 
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6) ^f/^f*ii?e*ftoii 

^y7/^^i.^ = ^y y^Lfc, -e<^m, MRttsfcufc ct^^sss 
mmnmm*m-£z-x^ m#)m&* (necijt^^) ^-»^**p 

±Jgttffi4£gfcfWl m 1 n 1 K % rt^^ip^^^6 6. 9 3 t? 

-IJifSI^KSsflPL. ^ffJitfeT- (necliUS^) <Z> 3£ 4 £ * 3g W O # 

^^xffofco ^(o&gk^ ±mtemmm&m* 1 m i »pLfc^T-f2> 

25 6 7. 5 = ^g£*X*: 0 X. ±^^^1^^^^^ 2 a* 1 MP Ufc 
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^wttt«i4 2. 5 =i fc c -T'&ofc 0 *^ftjjS«, ±mmmmmm, 

UK ft iHS^- (necliffc^) ^^ftW^TVN^ fcO^JWfSjh, 

5 UliS^J 2 

1) ^a— ^O-a-fig 

-fx*— -^CDG-m-i. (80 B*m.fe^-m$Z~ffi (http://www.ngrl. co. j 
p/) }:J;ot^$nfcf)©^fffltfc 0 

io 2) ftummmm (dnai^) 
mmm 1 £psi«-t?*>*. 

^ 4 ^ tLSNECB-24 acceptor© ^.^^^mMMM 1 f-IB*c<7)^ 

^}^^-7 B C2 — -^O^Sia^lJ-Cfc 19 N NECMB-24 acceptor© *g£IE?U > 
15 HugEI^HU^J&^J 1 ^fEmOF^gP^^^^^n— ^©4>©T*fc$ 0 #11 
jfetftjKUfcV^Tfcj:. g£#J^E&:7"n — :/&NECB-24 acceptor t , 
^7"n ■ — ^ NECMB-24 acceptor £ P£$fci- 3 „ NECB-24 acceptor^, 5' 
3fe*$£LCRed640£ ^k£*L3 3*^&*^MI&bfc t><£> N NECMB-24 accepto 

20 ^H3' *$fg<£> 3 ' O H££ y >-@HtS Lfc„ _LfE© 2 n 

bfc^ftfefft (LCRed705,LCRed640) fi. FRET||©7^t 

&m&mMl,tcz7ti~- Nec-donor T-JfcS (E5!lf±* 4 #M) . ^ 
^n-/©3' 5fc$SliF I T Cfc: bT^HS^ttT*3 «9 . ^ *L ^ *L © ^1 
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CKD^Hd, Nec-donor£ NECB-24 acceptor £> 5 f±> Nec-donor b NECMB- 
24 acceptor LT'W ^ y ^-f X Lfcl§-^ F R ET||i 5 l4 

X, yS^T'P ~^<£>4I:Sga?im, NECMB-24 acceptor^ cfoV^ii. H 
S£0!l 1 T'fflV^cNECMB-24(!: mffiiX'h K> x NECB-24 acceptor^ *5V^T{1. 
1 T'ffl V^c NECB-24 t mmxh 5 0 



^4 Mergney£<Z>:/u — ZfOWM 





^WP\ (5' -3') 


NECB-24 acceptor 


CTCCATGAACTGTACCGCGACCAG 


NECBM-24 acceptor 


CTCCATGAAagcTtCCGCGACCAG 


Nec — donor 


CGGGCCGACGGTATCGACAATTG 



4) pcRit j^T^fB^ufc^^o^#»i, mmm i tmmv&ftx* 

fTofc 0 -&Zfxi~--y (NECB-24 acceptor, NECBM-24 acceptor, Nec-don 
or) SsAP^gt : 200nM 

J-^^^;U2 (Ex.470~490nm;Enu 640nra) 0 
f t^^3 (Ex,470~490nm;Em > 710nm) o 

^-^ 2 -eLCRed640<^a!l^§rfrV^ B# K ^ ^ 3 -CLCRed7 

5) ±|i^©DNAOjiimi 
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b) mmm 

1 ) f£l^n — zf<DWffi 

Wft&Efc'T' & — ~f (Nec-donor «bNECB-24 acceptor <D i? y Y ) RXffa 
gp^fp^^^n — "7" (Nec-donor t NECMB-24 acceptor^ i? y h) <^*fJS 

^i*^£tiffiitt&^i£o^£1&ffi-e£5^ £tf 5 W fcofc. ^± 
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•ettMergney h<D-?v — /Ct V T /l>? 4 J* * ~ ? V > ? tz a ^<0^ 

mttmm<Dm^mm&$:<Di&*/t&mmiJtim (necb-24 acceptor 

5 ti^D* (NECMB-24 acceptor :/ n — 7 <D&%&&ftM&) tVitZ&fr. 

p c Rm<Dm&}&mt fti$mmm&<Dfemitk <o tz 

(@12#I) „ ^r^^m, P C Ri©i6<)Mi:rtMWiotg 

io jo^ftofc 'dot, *M#^^e> p c Rm(Dm#)&mb ^nmmmm 

&mmtiam*#£>z> 0 mm^-yt^mmimm^h. m^mm^mmm^om 

z.<oit*m i 2i,z.%x\z&x. mwrnm (b) ^g^m^ 
m (a) ©it (b/a) ^3jt*So ftn&mmm&<Dmmmmm<D=i t° 

-ffc (A' ) tegJE&T-ifcSO-C-, gltfj^tf>it*g(iu<a=i tr*-» (B' ) 
25 B' = (B/A) A' 
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3) zKnm&i mm) mm (jte^) <Dtkmm*m^tz. 

frmmisXm^tz. X> ft3MMi£tf>1&ffiffl:7 B n-:/ (NECMB-24 ac 
ceptor) t W^mm^o — ^ (NECB-24 acceptor) & t^Nec-donorti „ 

5fci\ ±^tf> bttffi bfc^^^r^tP^^f 3 n U£6. 690, 000= fc° — <7>N 
eclit^^^gs^jp U N neclite^O^fi^fr^ofc X, ±$***m;gtB6 
f*£f£r»n^i\ I^^:^neclit^^Sr«Pb^-^^7 B /l-^oVNTt > , ne 

u*mtovfzh(Dn x ±mmmmm&.n&Wito u^^o^^^^/ncit 

MPCR^) x-fi, P C RPlS^ffSr-^tfl^^/Mco^Tfil 
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^xmmv, m#}&m<Dmmm<D = t°— *l„ msizxmomm 

i#*g$j3scE>{gT dt*SS^^iltL) tfmmZfttitf^ F^gP^^it{5^0 
fc*>\ SSC^ftWtfli, ##rlH]ifc£- 5 ©-Toff o-C#fc«HS:rc> 

^5 j]&<z>tem^j:z>mm&n m^m^mm 





y tvi/* >r a^M6U pcr 3r*£> 




: 0 fi L 8&J&n 


7.1 x 10 s 


6.4 X 10 6 


: 3 # L ^Jn 


9.1 x 10 5 


6.9 x 10 6 



5) mm<D±mnmiz'D\,^x<Dm7E 
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swifif (necians^) tmm^titc^^^/^) tmmx* 

mmm i ^ h^ir, ±«ttffi#E&t**5f- i » \ 2^11:, f*i&^*« 
n^66. 9 = tr— lairai^^as^nb, (ae^) (neciit 

^i/t l^tfcitii, 83. 2 3 t°— tmiiEistitco ^mmTzmz, 
nmmi<Dmj£m (6 7. 5 ^ t -) kmzmmvmjzm&^vizo 

±^ttW^^^3|sf^ 2 /i liiPLfc^offl^tiii 5 2. 7 = t°— -efe 

^) &M;£t±}25-CV^ h<0 bWWi £ tlZo Sl±<D&3k£ «9 . Mergneyb 

mmm 3 

15 #^tf— =3 >- (Molecular beacon) :7° n — ^ ( iiij S5 4> *0 3§ 9! i£ <£> 
(3) (rfBm) SrflH^T, gftttl, 2 ^l^«O^Pf?:tTofc 0 
1) ^P-y©^^ 

^o-^ll, 3i^-<^^^-iJ rf-tj- — tf f ;*^5£#*±(http://www. busine 
ss-zone. cora/espec-oligo/) ^ <£ o T^ESc £ tbfc t> CO £ri£ffl Lfc e 
20 2) ^^^^^a-y^U«rtgp#2p^^^u-^ 

SIE^IJ-efct). NECMB-24 beacon W^SfB?IJ{±. 1*9 gfl^ipj^? 9 c — ^ 
COt>CO-CfcS„ NECB-24 beacon ft, * A • >V— zfm& £ t 3 <fc 9 4 & 
S-ToltS^#Jp$tLT*5 19 „ 5' FAMt^^tLSmTtfe^T-, 
25 3' *iSfiDABCYLi:l^{itb5 * ^^^-Y— feft\ *t El f& £ frT 
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V^„ NECMB-24 beacon^ A • jV— zfffim & t 5 <fc 0 4lIfo 

IfcStfSftfll $*VT*5 *) x 5' *S!±^ 6 -TAMRA,!: P^tftLSi^&fjtT*. 

5 ^D-^ga^lJ{i^6^^bfc<h*5i9T*fc^„ 



i&6 Molecular beacon <D@BM 





mmm (5' -3-) 


NECB-24 beacon 


GACC CTCCATGAACTGTACCGCGACCAG GGTC 


NECBM-24 beacon 


GACC CTCCATGAAagcTtCCGCGACCAG GGTC 1 



3) pcRit, &>Tfc&.m\^tigift(D3km±. mmm2 kmm<D0k<*-e 

?Tofc e • — ZftisMMlg. : 200nM 

10 Tn &&±. Mf>f ? =7 — t V^ 5o ) o 

Tl> ^^/U 1 (Ex,450~495nm;Em > 505 — 537nm)„ 
^^^^71^3 (Ex > 527~555nm;Enu565~605nm) „ 

f-^ T-NECB-24 beacon^^f^ bfcFAM0^3teS!J^^ff IH 

15 B#K^--Y 3 -e NECB-24 beaconJC^f^ Ufc6-TAMRA<D^:)feS!l^^tf 

4) ±i!i>f,©DNAC5ilil 

b) mmm 
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1 ) ^I/n-^O^i 

M&)mm7'v—Zf (NECB-24 beacon) R tfft gP^SP^^T" P - Z? (NE 

cmb-24 beacon)(ottfo&m (m^mmx^ummmm) t^^yvv 

-fZ>mmt\-±tek*A,t*^jy'y ^xl^^ 

xu^v^) i^j»f$tLfc 0 ^±©^m<tt) N ^iMu^ f^^n- 

3) Molecular beaconSr n - ^ £ L Tffl fc ^ O % ^g&Mitfc-?- <£> 
Molecular beacon^ n — ^ £^ v> -5 Jg**k 3U60iJ 1 , 2 £ |aj ^ K $J £ 
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D-^-^jux-te. mmm 1 . 2 t mm. mmzhmcD&T (mm&fc<Dmti) 

tz. (m7&m) o ^<D&g:3:K). molecular beacon£r'7 B n — ~7 k LTffl 



*7 ^a>m^^^mmmsL (mm^ ^»a©*gs 

7° n — 7* : molecular beacon) 



mmm 


y t A/^ << AMmm pcr 






6.9 x 10 6 


6.6 x 10 6 


: 3 u L^JU 


8.6 xlO 5 


6.4 xlO 6 



mmm 4 

iiufB<£>:*:|SS3gW;fr?feB <D i) ~iv) (1) ~ (3) (DmWt^-t 

1) Mft&mRxfftnmmmm 
mmm 1 <t i^^ic vtz a 

2) ^Itfj^i^n-:/?)-^ 

B&lE^l^^il 1 ^fam^NECB-24i: |^ D^Sia^J<b bfc (^2#Bg) „ 
^TbT. 5* *C^^v?^^^^^;^g^dr-^^ uj, K (Texas Red) 
£x 5' mi&fab 6#@tf>^$ ^-^^oi^^^— 4&WDabcyl£#K^fi£i§| 
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■ffitZMMW 1 ^IB«^>NECMB-24<b IH b*&gpa?IJ£ b, 5' *«8*>f-^ 
/Hfe^»3t*RAlexa 594&. 5' *»A»66#B©f ^t^si'^ 
-\-~^«Dabcyl£g(*1llf3Sbfc 0 WJ4f±«W««^ci — ^ i: P«^*tfi 

5 ^f&bfCo 

nifttii i tmmK bfc 0 
5) 

• m&mWf?*—-? ■ : 590nra(4nmi|>g) ; aU£&5teife« : 610nra 
(4nm(B) „ 

• F^SP^^^^^n— y : : 560nm(4nm<ig) ; : 5 
80nm(4nmifiS) 0 

^^bo i)-iv)<D(D~(3) (DmrnzmiTzmmzf* 

eclitfi^) te6 3. 2 a f-, ±«|^^**W^2 /x L4»^^*ti« 
fiRWJtfc^ (necHtte^) 6148. latf-^fcofc. r.O«3EfflCtt. 
HJfetfiJ 1 — 3 X*&tbthtc&&t »#Ir14Se-C*>3 n £ 
B<£> i ) ~iv) o (1) ~ (3) <D^i#KS:^^-t-5^^^D-y^fflv^ 
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jiJ^WH§T'$>5 r tfrm b**k teotto 

mmm 5 

BfrfS^^P^-feO F R E T$t^fJfflt5Mo© v ) ~ix) KSBtt 

©^^r— tr^^D— -?*-?=7>( (fy7^x^7^-) nxffi 

10 y T^ZJ J±j£&#) P C R SrfToT, ^tfj^^O^^if ijis jiff <D = t° 

1) ^^^@?^^Sia^J 

Ullg^l 1 ~ 3 T*<£ffi LfcNecligfc^- 

2) rtgp^w^^sia^j 

15 HifcM 1 ~ 3 X-mm bfcNecljtfe-T-^^J^-rSrt^^^it^T- 

3) ^7-f-7- 

(1) «W«K«IWffl7*— !7— K^"7-f -r- 

• &SIE#I : acagtta CTCCATGAACTGTACCGCGACCAG (T^f — 7 -f ^ : ft 

20 -5' miQ&h'l fe^FAMT-^figfe 3' 1 2ttSl©T* 

tau^J-Jr— &m DABCYLT?ai«U/t 0 

(2) rt»ai!(s«»tftmffl7*-i7- k^7>t^- 

• tt£E$U : agctttg CTCCATGAAagcTtCCGCGACCAG (7> 7 -f ^ : 
25 a**fcsamifc. o£«9, SW^il^rtgR^fll^K^ia^J^^^sgis^) 
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• 5' 5fc«8oy ^SSr K^— fe* 6 -TAMRAt?«»U H 3' 5fcJgj&» 

(3) 

• ^SfE^IJ : H&IBO^ 1 <D f (NECS-R) 

Wim^y -<( — fi, x^^y ^ ^-y =r-^- t'^^^:^&(http://www. 
business-zone, com/espec-oligo/) tc3?f£ L s £*$t L7t 0 
4) P C RfS^O^#T*ttofc 0 

• ^t£SJ& : 95^C>15sec 

. T--y isyRUt&m : SBt^Ssec 

• #S: (extention) :72t, lOsec 
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• TaqTXjJ * 7— if : Gene Taq ( 0 ^ V— V^^^tt) 

• -7=7 4 -v — SsAP^S : lOOnM 

• (Template) : ft &&i!S&KNECMl&. tf^ltfj^&NECl <Z> P C R 
$ftf- (a&tKbT'y-^ — hllLTPC Ri#*Sjg^ :g)7 0 0 bp) 

5 (DU-kW. 

• S'JJt^e : * - h-V-^f^ — z/xTJ* {* $7s<^ ^-ae^^tt) 

^ f^'A' 1 (Ex N 450~495nm;Em > 505~537nm) o 
^^^3 (Ex,527~555nm;Era.565~605nra) o 

AM<a®JJ££rm^ I^^f^^^ y^^3 T-ft^3p^^4&f±l/J! 7 - ? - 
K7°7'f-7- K^f£ L 7c6-TAMRA<D i£ £ £ fr o fc. 

15 ftg&^*«8£<D^*tt£ N &*iz&fc£ititt><D&mmk 

ux, Buia^iigM 2 o 4) ^^m^sjc&^^tcT, pcR^msL. m 

<D$ky£&mig]Xi& (NECB-24 acceptor!/ P — !7*?>^3fc3$gE*f *H^) t ft 
20 SP^2p^^(Dii*sS#»S^^^:3fe^^liAn^ (NECMB-24 acceptor/n 
— :7*<£>&3fc3£gfif fln^) £: tf>it£r5fci6. ^rix^ P C R m<DmW)m&t t ft 
&*IW§£^^Jfc£oBf£i£3fctf)£ 1 (@15#I) „ ^CD&gk^ PC 
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ttfrb. p cRm (om^mmt ftMMmmm<Dmmit&$:)bz^ t&-*i 

Hg-C-fc 5 ^ t t*w h t t£ o ft. 

Lfc. ±*tf»kttffi L 3 /z IK, 6, 690, 000 = fc° — O 

nec latfi^ (DS!l^Sr N MlB^^Si^^ffl V^ff * o 7~„ X, ±ig*fBf±m 

necijt^^^aij^^ff ofc„ ^ro^m. nig^j i ~ 3 ost-a- 1 mm, ± 
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t ftv^ ktf><t ftofc. 



^offlitasWi <3H£?) «05M©*a6 











6.7 x 10 6 


6.3 x 10 6 


: 3 v L^lJO 


1.5 x 10 6 


7.0 x 10 6 



x-ti, mm®m(D&T (mm&fonmti) &mm$*itifr. ft&mmm. 
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'&hflti (data not shown) 0 J:*), 5tfi^l#*giifS£: V T 

Hlfifll 6 

5 if-Cs^if ijifeiSr P C R^fea* t> LAMP (Loop-Mediated Isothermal Arap 

iification)^& (-^(Dmmmm^m) ^ttt, ini&m-^^-c- 

1) SliftaHST- 
HlfetRl 1 ~ 5 l^^x neclilfc^£Lfc 0 

10 2) i^^bODN A^ttttJ 

3) t" n — 

^n-^R^5-f*9-tt> ^^^y^^-y =r-$— tr^t^S:^l±(htt 

p://www. business-zone, com/espec-oligo/) {C§?f6|£2iir Ufc 0 

15 4) pinmmmm (dnaji^^) ©amh 

5) LAMP/B^-f^ — <DWttfrb&m 

-f9^^ — (DWtsY^. ^W<t^l*5£^*±(http://www. eiken. co. jp/) 
— A-< — ^±<£> N LAMPfeffl ©^7 -v — ^H-y 7 hiz:TtTofc 0 
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mQ l a m p it mm®rtk& m?a- rmm 





(5* -3-) 


NECB-23 LAMP 


ccatctgctactcgagccactac 


NECMB-23 LAMP 


ccatctgcATGAcgagccactac 



6) m&)&my'xi~-7B.z*i*ii$mwmm-7u~-7 

m 9 \Z7jk£ *L5NECB-23 LAMPf± % LAMP&T'ii *g £ tl & M&)&& ft 5fe 
Olii|'I0^Sr^ttJ-r 5 fc£><DZfv — ^O^Siaa?UT*^ >9 N NECMB-23 LAM 

-7*--?X*tbZ> 0 ^^i&^JK&V^fi, ^tfj^^^n — ^£NECB-24t , 
ftg&^iW&^n — T/£rNECMB-24£ ^^i"§ 0 

NECB-24f3 N B«fB^15«-rS^}fe^T 5 ' SrBODIPY FL-C«»L. 

NECMB-24fi > BtfiaKiam-r^felCT 5 ' ^S^6-TAMRAt?M^ ITfc 

NECB-23 LAMP <D 9 „ 10. 11, 1 2&tJ? 1 4f |©ISt,a, 
c&t>*t#, NECMB-23 LAMPlC :Jo V» "C . *3 <D *3 A, T\ G& tMfc: ^fc L 

B) H§*0i| 

1) ftU-7*—~7(DWm 

mt&mm^u—y (necb-23 lamp) ^mmmm^ p - ^ (necm 

B-23 LAMP) (#6D^^XfirtSBSm^^) t^-f^VV-f 
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6RVI 7{C^Lfc„ NECB-23 LAMPfi^^^^ £ F*9 gp 

^Sp^ii:WTmfi©il4, 2 OtJ&Tifc t? % 6 0 ~ 7 Ot:tf>t£ffl-C 

5 Srt^lfltj^i^o^ x> LAMPfi ft gfl^f ^ t 

W.ttmmt <DT mm<Dmh, NECB-23 LAMP£ |5]13l s |)2 0t3lt*l)^ 

io * 5 r. £ t Lfc„ 

2) LAMPftfc: J: Sit^^li^fi^^^f^T-fTofCo 

. j ^ -if, dNTP^ESr*tfJ8(g^r y h : Loopamp DNAit*If^|^ =3r y 

15 • -Y -e — EsflP^^ : 800nM(NEC FIP, NEC BIP) „ 200nM (NEC F3.NEC 

B3> (miomm) 

• -7° a— •7Wi1mWk& : £-200nM 

• mmmm (Template) : p^^mmmmiiEcmRv^m^mmmcKD p c 

RWrfr (tlOaJt)!b/7V- &i? * MCLTPC Ri#iM4fc : ft) 7 

20 o o b p ) (Dm&m 

^■Y l/^/l" 1 (Ex.450~495nra;Em.505~537nm) o 
25 'T^ly^JUZ (Ex,527~555nm;Em > 565~605nm) o 



WO 03/089669 PCT/JP03/05118 

113 



^•T ^*/H T-BODIPY FLO®J;£$:fTV^ |1JB# K ^ ^ ^ ,U 3 T*6-TAM 
HO LAMP ltdHj^^mffl^^^v-ge^iJ 





-y 


^se^ij (5- - 3*) 


NEC 


F3 


CTGCTGTGGGGTATTGCG 


NEC 


FIP 


CGGCCCGTCATCGAAATTCACTACACGAATTACCAGTGTGCG 


NEC 


B3 


GTTTCATTCGGGTGATTGGC 


NEC 


BIP 


TGACCTCCATGAACTGTACCGCCTCCCGAGAATGCGAAAGG 



3 ) mthmmt ft&wmmm^mmitKM^zM&imm&tecD-gft&m 



m&&<DmmmMkftnmmmm&#:<Dmmmvokz, ^ti^nmi o 

i: V^ 5 o ) (NECB-23 LAMPOStftMTfc*) £ ft IfP *P 1£ 
^Oi#i|fM#iS^<Dm3fem3fe^ (NECMB-23 LAMP<£> Stft^ ft*) £ CD it 

<vi&ftffiftmkfti®mmmm<Dmmmtomm(D&y£mftmk<Ditk <d 

ffl\Z.M^&M&fl hfLtz. (data not shown) „ t£oT. PCR*S©i^ 
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i&mit&toiz r t asm** r t ^^^ttfco 

mi fx l h It, ftffigtqS@Elfc£r 6 6. 9 a tr-eif»^5Rt8S 

10 iDL, (neclitfc^-) (DgiJ^fc, LAMP&^ b feat j£^SI5£ 5& 

^<7)*&JP:x ±*gttttt&^fW£: 1 m 1 bfc^Ttt. 7 9. 6 = fc° — 

3 9. 2 = tr-— Cfcofc. #: SI 1 ~ 5 T*# ttfe^m «fc 

15 Sl^fT^5:H^, jE^^^ttffl^imM^^I&iteT- (ne 

20 lEW^Hfeo 

Streptomyces turgidiscabies O J ADNA^>^. necliS'15 <£> # 
SI • ^*t£fT 5ri mT^^fe-C^HI • ft It 

ffflt5ii^itt N BfaLBsaJl.BssKUDdeUMseUMspl&^ffl b tz. 
25 (^T, New England BIOLABSrt* h 8t A U ti 0 ) . itb^fi, 2*iD 
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n a<d^^<d 4i&g<E>ia?ij£igig5 tt, mm-t z> M mmm T* & 5 tc £> . 

13 tt 6ffi<DfrJpggfitT^ISfi-5fc#K 2 5 6 r6 = 42. 6 £ ft *K 

cliH£^f± x _h|B 6 ® <7)$UPR^^ £r.ffl V N T £Q;Jil"t~ <5 ^ <!r Id <£ *9 x necl 
jtfc^li 5 3 6itSO*$ t/fO, iti?^fiV^2*iDNAi LT^S 

±IE6a^$lJ|5S^*^=& U 1, MselfcftJROxlO buffer^ 1 0 /z K 

fflLfcMM (8 0,1 1) Srili-^L. 3 7 tf8 HF 8 lgf&$itfcf , 
Hi- 6 OtT* 8 H*WKJfr$i£rt: 0 necir (DWr ft frmft & , 7 4 ^ $ 
-{-r^^p=iV-100 (^-fij^^4= 100, 000) % U^T} 
fcil LfCo 10 0b p &T©DNA©^^*7^/^- £: ii i~ S *?> . 

^Onec litfe^ £$[{3:4 7 9 0 = \? — /u l x Lftl^4t^<D££ 
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J: *K ffim\zM#)&m (necliffc-?) <0 ft ffitf Sf fgT- £> 5 ~ t 

8 

& # <£> S IE #1 £ W -f 5 ft & © A X M <o J* f i „ U T tf> # J* T* M 
JfeLfc„ 1) KDNA©^ 

&J&'tZ>—*m*y \sJr=5- Kl^li, 31% 09 6 -CJHV^fcnecl 

mmx*&z> n e c i m&*t&&}(Dmtez&ftx*& 5 D s^-*m^-y 

A3H5-?- (2 7 4 bp) S^O^^ K*s#btL^:^Srfl|® 2 7 

o b ptfmzwffit£;<^ k **>o*: 0 x N ^{fctwm^flcsb^ 

^ 7ffe 19 s 2 7 0 bp£^^ov^Tfc, w*ft/<yKiii 

J&£*bT:|o 9 , e 6^JO — ^:^^}- y =fD N Aitfe^^m-a-fi^ V» 
£^5 ^irlr^Ltv^ttife^s, ± O *S * «fc 9 , ii^^^-y 

necl mutant for LAMP : 

5 ' TTCACTGCTG TGGGGTATTG CGACACGAAT 

TACCAGTGTG CGGGAGGTAG TGGCTCGtca 

tTGCAGATGG TCAGTGAATT TCGATGACGG 

GCCGACGGTA TCGACAATTG ACCTCCATGA 
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ACTGTACCGC GACCAGAGCG ACACCATGTC 
CTCCTTTCGC ATTCTCGGGA GTGTGATGTC 
GCGCGCCAAT CACCCGAATG AAACAGTCAC 
GATTCATCAG CAATTTTATC GAGACAATGG 
CGGGCAGGTG CCGCTCGGAG AGTACGAAAC 
ACGGT 3 ' 

2) -*m.*V \sJr*J- KDNA^iSt LfcP C R Rffc 

|ft(DDNA^#5f:*, _h|50 — V if U^rf- KDN Ait 

B^^mmt lx, p c R*u«*ffofc 0 Lfc^^-i'^-oga^j^ 

• r = — y y^^m : ez'C.eosec 

• #ft (extention) : 72*0,60860 

• ^/I'fc : 40-9-^ it JV 

• Taq^y 7 -if : Gene Taq ( 0 ^ 

• ^7 ^ — »H2tg[ : £-500nM 

' PCRifi: i Cycler Or J y KtfcSI) 



ill ^^-f^-gB^lJ 





(5- -3- ) 


NECS-F 


TTCACTGCTGTGGGGTATTG 


NECS - R2 


ACCGTGTTTCGTACTCTCCG 



P C R^JC&J^T^. m^^cibSrfTofCo 2 7 0 bp# 

10 0*K#HU -tiSrili: Ltff*. |SJ^#t? P C R SrHlg 
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TPCR?:Mt> t^iicft-eSiSriSLfciri, 2 7 0 bptti£ 

PCRlllli, -sr>f ^ P * f^S-400HR* 7 ^ (77^t^77^? 

10 X*t«) £fflV^THli£L, ^btbfcS^fi. gKM£*E?«Iife3£;l£S (AB 
I PRISM TM 377 N T 7 =7 4 F^W ^i/* 7=" A X*fc§4) <Sr/BV^ N J£Sffi 

• ^^^^^ci— ^ffi : 5' CCCCCCCCCTTTTTT3' 

• : 5* AAAAAAGGGGGGGGGGGG3' 

25 -tskw:. mummm 1 tmm^m^m^xn^tio 
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320nM 



80nM (i&t-^^ 



5 



N a C l 



50mM (ifet-2tS 



M g C l 2 



imM mmm 



v v ^-m.mmnm ( p h=7.2) ioomM mmm 



5 V QfcS* 



1. 6992ml 



2. 0000ml 



10 ( 2 ) -zf ]} #s(^£ — > 3 l/(Dm.m : 51^ 

(3) : 

: m 9 KfBS 

f)fe^tO^>f^ i 5 %£1±<d t> <o ft f * mif Z ^ 

HifetfiJ l 0 

-f-^BUfi. S^ET/n — ^f^j§LV>t^ x^-T zfV X LTV>5 t)©T*fe5 0 ) 
1) ^f$gri£&I*rtgff#2p^g| 
25 2) i«yn^-7©^ 
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a ) 5' -TCCATGAACT GTACCGCGAC-CAG-3' (HJ£0iJ 1 <Om.#iWLUL7 & — Z? 

necb-24^5 ' mi®<Di/^i?sum*mmLtcm.&%zm) 

b ) 5' -TCGCGGTACA GTTCATGGA-3' (mi 12 a ) -f V ¥ Xi££gfi 

a) (i N 5' 3fc#&<£> y ytS©0 HS^m3t^K6-TAMRA$r^^ Lfc 0 

b) fi N 3' *^©7fy v'yroft^riy !i /f -7© 3 ' fiCOOH 

3) ftummmm-? u 

M&}&&k m&ic, M miiorri son h<D^micm^^ hfhX^^-^u — zf 

a ) 5' -TCCATGAAAGCTTCCGCGACCAG-3 ' (HiifS0iJ 1 <D$f tfj^^?" n — 3^NE 
CMB-24^5' *«%4gSffmUfc ^^>) 

b ) 5' -TCGAA GTTCATGGA-3' (j!«!B a ) iZ^J zf ]} ? J Xj£ggfi?lJ) 

a) te, 5' *«c^y ^^S^OHS^^3t^«FAM^^|^byci 0 

b) 3' *ffiW7fy ^^(D^^-^^z y 3 > g c ©oH 

4) m&jmmyTn-y, ^um^mm-yd^-zfcomm^m 
6) sa^^ft 
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• Wi^n^y : /Sb^StS : 527~555nra ; Sl^mft&S : 565 — 605 
nm 0 

• ft^wmmm-?*—? m&i&M 450-495™ : ai^st^&ft : 505 

— 537nm„ 
IMyo-y^lt : 500nM 

ftummmm-7v-y<Dmm soonM 
8) ±m^>?jv 

(1) ±mu- v7"/^ii^i 1 0 0 At lk 1 0 0 n ussrssao lx> g'j 

^&m$t3U- L7t 0 JEt'^ltf)^^ 2 . 5X10'n tT — / 10/iLt 
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(2) ±|fy^^I«o^-| 0 

a'j^iPrte. 2. 8 x i o 8 3 / 1 o m u w&jmm<D®i&mte i 

i 2 %-e£>ofc 0 

Tfc, ^#J^£$C*T% b^^E5ft^o^^! N M^PF^^#^6<Ji-a'J^ 
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it <d ^ m 
:._ (V / ± t>— ai«>«*fe*-e«»*Jx*:— a©^- y 

T'feox, MUtt&ig) l:^^^!)^Xt5:ti:J:^ ^ 

t£< t h—n^i&yt&mx'mm&tLtisi-v * r^^^s^ 
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uT#^ti5^^:=3r^ ^ ? ? - (Dmikxtemitrnfr hmmmm tmm 
2) ft&mm&m&s -jE$k<*Txfti®mmmmy'v-7 t(D%-^<j 

5) ft&mmmmte, m~(D^v4-^-^m^xmmmmtmf^Kmm 
20 <^^^^^7^ *-mt : m\^< nrntrnti-imm^^i^mx-h^o 

25 5rt>^-if„ ) ^IIU45'>^<n-i«ya-^t$)ct, 
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JJ — v'a ^SJ£^<DS£7fe3r 7 * ? - <D ^it X it ^{fcfi; m M 

4 if — v^ 3 ^jtfi^T*. K"*— fi*2fcl/T*-fc:7** — # O j£ ft 3r 7 * 

3 ) — «(7D Kt-fei- ox-^in^ttfc— y =r* ^ i/^-^ Ka>& 

^•fe^^-T'P — 7*^Mi^^^i:vN^ ^y ^ xtsr £ K «fc V) % /n^ 

3^y y-r -if-i/a yiit\ Kt- &g?&tfT7-i?7°^ — fe*©^**- 
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io m a 

25 <D«»©*Hsaij£;frifc 0 
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-^«*^Tl:f©f3t^t 7 7 * -(DmikXtemikAZ-vf 1- 7 

%B%7°v—zf<D&mmm£ti±-m.&frt> i/£VNt3 m.mmtix cm 
•rs. 

5) S^t/n — ^tfSM§R;fc««JK::|8^Tai$j;&»fc:'N>f ^ V y 4 1? 
-i/ 3 ^Lfci:^. ^^^cjffipP^^^oV^TT^ci — ~7* — ^ ~7* }) y K 

19'- / l»^«8 ^IB^O^^^^^n-^^^/XfirtSP^Sp 

.;_ .'i oi / m^3S8 \cmi&(Dmftmm7°u--zfRrj/xi±i*inM 

>a ^Ufci: # % %mmm&ft\Z&^^X7°a~7--m&t^j y\j y Ktf) 
^^ItS^f^^^ < t i>— o.<E>G (7*T-» tC {i/h*s^) <Ds<T 
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-> 3 /N^f^y > 3 yiti©s^©t3t^ t 7^^ 

****** LTx attn^^. rt»«jp|i B |© a | AS p U< tt3 

1 3i -i «t 5 . ■»*« 2-10 O W*t*» 1 *fc 
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3fe^t7^^-f L<ttfMIO^^t7^-^ffltU, 35 K 

m b < ten fcT-»«T»£i-5 r £ &#«£i-5«I*©»rSiai£;frifc. 
LAMP *^ NASBA^ S RCA^"^ N TAMA^l LCR* 

moffititixDjjmT'hzm&m i i ~ 1.3 <DM*ifr 1 m^mm^mm 

^^/xte^gp^jp^^^ ^gu^mM^^a -x<t ^s^h- xy y^c x 
•r 5 zl t * mm t -t- ^ ^^aa ^m(D tz & <o ? - 9 mm^m 0 
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il7:/ ffMl 5^iat oyT/U^-YA^t^PCR^T- 

^ ^ — oaij^fitt^r. ^ ;uiz$3tf Z> m^,(D^^ zf V ?4 XL/: t 

tfSflfgft Lfc <b # og^^Of 3fe^f 7 ^ ? —<Dmj£m^ J; ^ MlEi-S 

1 U af/ tt^js i ~ i o ofsr^^ i ig.Kmm.(omwi*mj£-f s 

jj&jLn/Rxtmatm 1 i~i 5 ofBrtv^ 1 3S^i5«o^^^ii*si- 

Xfexte/Rvm^mi i~i 5 (Dintifr 1 ^^lamo^^^ii^s-r 
s^fexii/Ri) 5 !!*^ 1 6 1 7 ^iam^^-^«?^f^&^ffi 

SFISHm LCRm SD^S, T A S ^^MrT^-^ & 0 
' ' 20 -/ »#«2 KUB^OrtgB^WiSU ff*3Sl > 3-10 

<oz*n ^-^u-^Rv/xteft&mmmmT'v-y^ l< 
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\-zmkm*mj£-rz> ^ t v „ m*is 1 ~ 1 5 , 1 8 x& 1 9 
/2 1/.] / m&m 1 . 3 ~ 1 0 < t bfatifr 1 jskse**© 

tf/x f± ft urn mmm ~? n — -7 m mm $ n fc ^ # & * <o ^ ^ * 
m*m 1 8 x« 1 9 (DMinfr 1 fa m 21 i£-e# 5 <t ? \z. l 

3S2 1 ^lE^O^^-r^^ffiV>Tm^« 1 ~ 1 0, fi3fcJS 1 8, Xtel 

9 <ofi»r^^ 1 ^^iB^o^-^^nigT^ 5 «fc 5 »c ufc r t *f&'tikirz> 

ct 5 l-*&^p@5 $M57/M * (DNAf y^) t? 
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:__ ._ '2 5;- J 1 ~ 1 9 Ofsrn^ 1 JgKf2<$tf>*-*fc&HJ&-r ; 5 

.. .J 2 6,;. / m.m&mt£^tetftb&ftmj£^mtemmx-hz>m* 

5 ; _ " "_;2 7;J Ht^^S 16-19 KlEi&Ox- * #*f ^^(D^U^. 
&m^&A/fciif3fcJg 2 5 3Ui 2 6 &cfE^tf>8!l^^tto 
itt • Hllfc«i8g:*fSfc„ 

/3 q. / ^^tDia^j^w-rsAx^^^nfc 5 0 b P j^±<d- 
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